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THE DESCENT OF MAN; 

AND ON 

SELECTION IN EELATION TO SEX. 



INTRODUCTION 

The nature of the follomiig work will be best under- 
stood by a brief account of how it came to be written. 
During many years I collected notes on the origin or 
descent of nian^ without any intention of publishing on 
the subject, but rather with the determination not to 
publish, as I thought that I should thus only add to 
the prejudices against my views. It seemed to me suffi- 
cient to indicatCj in the first edition of my ^ Origin of 
Species/ that by this work *Oight would be thrown on 
the origin of man and his history and this implies 
that man must be included with other organic beings in 
any general conclusion respecting his manner of appear- 
ance on this earth. Now the case ivears a wholly dif- 
ferent aspect. When a naturalist like Carl Yogt ven- 
tures to say in his address as President of the National 
Institution of Geneva (18G9), personnel en Europe 
“ an moins, n'ose plus soutenir la creation independante 
et de toutes pieces, des espcces,” it is manifest tliat at 
least a large number of naturalists must admit that 
species arc the modified descendants of other species ; 
YOL. I. B 
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and this especially holds good with the yo linger aad 
rising naturalists* The greater number accept the 
agency of natural selection ; though some iirge^ whether 
with justice the future must decide^ that I have greatly 
overrated its importance. Of the older and honoured 
chiefs in natural science^ many unfortunately are still 
opposed to evolution in every form* 

In consequence of the views now adopted by most 
natiiralistSj and which will nltimately, as in every otlier 
casOj be followed hy other men, I have been led to put 
together my notes, so as to see how far the general 
conclusions arrived at in my former works were appli- 
cable to man- This seemed all the more desirable 
as I had never deliberately applied these views to a 
species taken singly. When we coniiiie our attention 
to any one fonn, wc are deprived of the weighty argu- 
ments derived from the nature of the affinities Avhich 
connect together whole groups of organisms — their geo- 
graphical {listribution in past and present times, and 
their geological succession. The homological structure, 
emhryological development, and rndimentary organs of 
a species, whether it he man or any other animal, to 
which onr attention may be directed, remain to be coti- 
sidered ; but these great classes of facts afford, as it 
appears to me, ample and conclusive evidence in favour 
of the principle of gradual evolution. The strong sup- 
port derived from the other arguments should, however, 
always he kept before the mind. 

The sole object of this work is to consider, firstly, 
whether man, like every other species, is descended 
from some pre-existing form ; secondly, the manner of 
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liis devdopment ; and tkirdly, the value of tlie differ- 
ences between the so-called races of man* As I shall 
confine myself to tlieso points, it will not be necessary 
to describe in detail the differences between the several 
races—an enormous subject which has been fully dis- 
cussed in many valuable works* The high antiquity of 
man has recently been demonstrated by the labours 
of a host of eminent men, beginning with M* B^jiicher 
de Perthes; and this is the indispensable basis for 
understanding his origin* I shall, therefore, take this 
conclusion for granted, and may refer my readers to 
the admirable treatises of Sir Charles Lyell, Sir John 
Lubbock, and others. Nor shall I have occasion to do 
more than to allude to the amount of difference between 
man and the anthropomorphous apes ; for Prof, Huxley, 
in the opinion of most competent judges, has conclu- 
sively shewn that in every single visible character man 
differs less from the higher apes than these do from the 
lower members of the same order of Primates* 

Tills work contains hardly any original facts in 
regard to man; but as the conclusions at which I 
arrived, after drawing up a rough draft, appeared to 
me interesting, I thought that they might interest 
others* It has often and confidently been asserted, that 
man s origin can never be known ■* but ignorance more 
frequently begets confidejice than does knowdedge : it is 
those w ho know little, and not those who know much, 
who so positively assert that this or that problem will 
never be solved by scnenca The conclusion that man is 
the co-descendant with other species of some ancient, 
lower, and extinct form, is not in any degi'ee new* La- 

B 2 
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mtu-ck long ago came to conclusion, which has lately 
been maintained by several eminent naturalists and 
philosopbens ; for instance by Walla(;e, Huxley, Lyell, 
Vogt, Lubbock, Btichnor, Eolle, &c.,i and OBjiecially by 
Hackel. This last naturalist, be.sides his great work, 
‘ Generelle Morphologic ’ (I860), has recently (1868, 
with a second edit, in 1870), published his ‘Naturliche 
Schopfnngsgeschichte,’ in winch ho fully discusses the 
genealogy of man. If this work had appeared before 
my essay had been written, I should probably never 
have completed it. Almost all tlie conclusions at which 
I have arrived I find confirmed by this naturalist, whose 
knowledge on many points is much fuller thau mine. 
Wherever I have added any fact or view from Prof. 
Hackel’s writings, I give his authority in the text, other 
statements I leave as they originally stood in my manu- 
script, occasionally giving iu the foot-notes references 
to his w'orks, as a confirmation of the more doubtful or 
interesting points. 

During nmny years it has seemed to me highly pro- 
bable that sexual selection has played an iinportaiit 
part in differentiating the races of man; but in my 

^ Aa tJie woiks of the firat-iMimed authors are so well Iniowu, I need 
iiotgive the titles; but us those of tho latter are less well known in 
England, I Will give them ^ Seehs Vorlesungen iiber die Darwiii'- 
sohe Tbeoriof zwoite Aufia^^e, 1SC8, von Dr- L, Biichner; iranskted 
mto breneh under the title ‘Couftiences siir k Thenrie Darwiniemie * 
1S69. ^Ber Meiisoh, im Lichto tier Darwiii'seho I-elire * ISm voi 
Dt. y nolle I will not attempt to give references to all the aukors 
who have taken the same side of the question. Thus C. Canestrini 
has published (* Annuario delk Soc, d, Nat,/ Modcoa, 18G7, p. Si) a 
veiy curious jjaper on rudimentary ehameters. as bearing? on tlio origin 
of man. Another work hos <1869) been published by Dr Barm-o 
hraaeesco, bearing in Italian the title of ^‘3raii, made in the ima^-e of 
Gfxh wa^ ako made in the imago of the ape,” ^ 
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^Origin of Species’ (first edition, jx 199) I contented 
myself by merely alluding to this belief* \¥lien I came 
to apply this view to man^ I found it indispensable to 
ti’eat the whole suljject in full detail.^ Consequently 
the second part of the present work, treating of sexual 
selection, has extended to an inordinate length, com- 
pared with the first part; but this could not be 
avoided* 

I had intended adding to the present volumes an 
essay on the expression of the various emotions by man 
and the lower animals. My attention was called to this 
subject many years ago hy Sir Charles l^ells admirable 
work* This illustrious anatomist maintains that man 
is endowed with certain muscles solely for the sake 
of expressing his emotions. As this view is obviously 
opposed to the belief that man is descended from some 
other and lower form, it was necessary for me to consider 
it. I likewise wished to ascertain how far the emotions 
are expressed in the same maimer by the difierent races 
of man* But owing to the length of the present work, 
I have thought it bettor to reserve my essay, w^hich is 
partially completed, for separate publication. 



2 Prof. Ilikkel is tlio wie autlior who, since the publication of the 
* Origin,* has diaciisfaetl* in hi a various works, iti a very able iiuinuei 
the subject of sexual selection, and has seen its full imjooL'tance. 
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Part L—THE DESCENT OF MAN. 



CHAPTER I. 

The Evidence of the Descent of Man from; some 
Lower Eohm. 

Nature of tlie evideHce ’beAring on the origin of man ■ — Homologous 
structures in mm and the lower animals ^ Miacellaneons ]X)ints 
of con-espondence ■ — Development — Endimentary structures, 
muscles, seirse-orgatiSj hair, hones, reproductive organsj &c, — 
The hearing of these three great classes of facts ou the origin 
of man. 

He who wishes to decide whetiier man is the modified 
descendant of some pre-existing form, would probably 
first enquire whether man varies, however slightly, in 
bodily stmeture and in mentiil faculties; and if so, 
whether the variations are transmitted to his offspring 
in accordance with the laws which prevail with the lower 
animals; such as that of the ti'ansmissioo of characters 
to the same age or sex. A gain, are the variations the re- 
sult, as far as our ignorance permits us to judge, of the 
same general causes, and arc they governed by the same 
general law^s, as in the case of other organisms ; for in- 
stance by correlation, the inherited effects of use and 
disuse, &e, ? Is man subject to similar inaleoiiformations, 
the result of arrested development, of reduplication of 
parts, &c., and does he display in tmy of his anomahes 
reversion to some former and ancient typje of stnieture ? 
It might also naturally be enquired whether man, like 
so many other animals, has given rise to vaiueties and 
sub -races, differing hut slightly from each other, or to 
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race^i differing so much that they must be classed aa 
doubtful species ? How are such races distributed oyer 
the world ; and bow^ when crossed^ do they react ou 
each other, both in the first and succeeding genera- 
tions ? And so with many otiier points. 

The enquirer Trvould next come to the important point, 
whether man tends to increase at so rapid a rate, as to 
lead to occasional severe stiTiggles for existence, and 
consequently to beneficial yariations, wiiether in body 
or mind, being preserved, and injurious ones eliminated. 
Do the races or species of men, w^hichover term may be 
applied, encroach on and replace each other, so that 
some finally become extinct? We shall see that all 
these questions, as indeed is obvious in respect to most 
of them, must he answered in the affirmative, in the 
same manner as with the lower animals. But the 
several considerations just referred to may be conve- 
niently deferred for a time ; and we will first see how 
far the bodily structuie of man shows traces, more or 
less plain, of his descent from some lower Ibim* In the 
two succeeding chaptem the mental power’s of man, in 
compaiisoii with those of the lower animals, will he con- 
sidered. 

The Bodily Structure of Man,— It is notorious that 
man is constructed on the same general type or model 
wdth other mammalB. All the bones in his skeleton 
can be compared with corresponding bones in a monkey, 
bat, or seal, it is with his muscles, nerves, blood- 
vessels and ii^temal viscera. The brain, the most im- 
portant of all the organs, follow^s the same law, as shewm 
by Huxley and other anatomists. Bischoff,' who is a 
hostile witness, admits that every chief fissure and fold 



^ * Grosi^liiniwiijduTigeii des Measi^licu/ 186S, S. DU. 
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in tlie brain of man has its analogy in that of the orang ; 
blit lie adds that at no period of deyelopment do their 
brains perfectly agree ; nor could this be expected, for 
otherwise their mental powers would have been the same, 
\ nlpian ^ remarlts : “ Les differences reelles qni existent 
e litre Fencepliale do riiomme et celni des singes supe- 
rieurs, sont bien minimes. II ne faiit pas se faire 
“ dhllusions a cet egard. I/homme est bien pins pres 
des singes antbropomorphes par les caracteres anato 
miques de son cerreau que ceux-ci no lo soot non- 
senlement des antres maminiferes, inais inemes de 
eertains ipiadnimanes, des guenons et des macaques,” 
P>nt it would be superffuoas here to give further details 
on tho correspondence between man and the higher 
mammals in tlie structure of the brain and all other 
parts of the body* 

It majj how ever, be worth while to specify a few 
points, not directly or obyionsly connected with struc- 
ture, liy which this correspondence or relationship is 
well shewn, 

Man is liable to receive from the louver animals, and 
to communicate lo them, certain diseases as bydro- 
phobiaj variola, the glanders, &c, ; and this fact proves 
the dose similarity of their tissues and blood, both in 
minute structure and composition, far more plainly than 
does their comparison under the best microscope!, or by 
the aid of the best chemical aualysis. Monkeys are 
liable to many of the same non-contagious diseases as we 
are ; thus Eengger,^ who (mrefnlly observed for a long 
time the Oehus Azarw in its native land, found it liable 
to catarrh, with the usual symptoms, and wEich wEen 



= ' Le^ . sur la Phys/ 1SG6, p. 890* as quoted hj M. Dtilly, * L'Ordre 
dea Piinijites et Ic Tiituaformismo/ 18G8, p, 29* 

^ * Natnrgescliitslite der Saugctliiyre Yon Paraguay/ 183 d, s* 50 . 



k 
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often reeiirrent led to consumption. These monkeys 
suffered also from apoplexy, inflammation of the bowels, 
and cataract in the eye. The younger ones when shed- 
ding their milk-teeth often died from fever. Medicines 
produced the same effect on them as on us. Many 
kinds of monkeys have a strong teste for tea, coffee, and 
spirituous liquors : they will also, as I have myself seen, 
smoke tobacco with pleasure. Brchm asserts that the 
natives of north-eastern Africa catch tlie wild baboons 
by exposing vessels with strong beer, by which they are- 
made drunk. He has seen some of these animals, which 
he kept in confinement, in this state; and he gives 
a laughable account of tlieir behaviour and strange 
gi-i maces. On the following morning they were very 
cross and dismal; they held their aching heads witli 
both hands and wore a most pitiable expression : when 
beer or wine was offered them, they turned away with 
disgust, but relished the juice of lemons.^ An American 
monkey, an Ateles, after getting druulv on brandy, would 
never touch it again, and thus was wiser than many 
men. These trifling facts prove how similar tlie nerves 
of taste must he in monkeys and man, and how simi- 
larly their whole nervous system is affected. 

Man is infested with internal parasites, sometimes 
causing fatal effects, and is plagued by external para- 
sites, alt of which belong to the same genera or families 
wdth those infesting other mammals, Man is subject like 
other mammals, birds, and even inseels, to that mys- 
terious law, which causes certain normal processes, such 
as gestation, as well as the matm-ation and duration of 
various diseases, to follow lunar periods.® His wounds 



“ Brelmi, ‘ Tln'erlelxsn,’ B. i, 186f, s. 75, 86, On the Ateles, s. 105. 
For other aimlogoua utatemcatg, see s, 25, 107. 

^ " Witli respect to insects see Dr. Tjayeuelc ‘ On a General I.aw of 
Vital Beriodidty,’ British Association, 18-12. Dr. Maeculloch, ‘ Silli- 
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are repaired by tbe same process of healinfi ; and tbe 
stumps left after tbe amputation of his limbs occa- 
sionally possess, especially during an early embiyonio 
period, some power of regeneration, as in the lowest 
animals." 

The Trhole process of that most important function, 
the reproduction of the species, is strikingly the same 
in all mamihals, from the first act of courtship by the 
male^ to the birtli and nurturing of the young. Mon- 
Iveys arc born in almost as helpless a condition as our 
own infants; and in certain genera the young differ 
fully as much in appearance from the adults, as do our 
children from their full-growm parents.® It Inas been 
urged by some writ(.‘rs as an important distinction, that 
with man the young arriye at maturity at a much later 
age than with any other animal : hut if rre look to the 
races of mankind which inhabit tropical coutitries tlio 
difference is not great, for the orang is believed not to 
be adult till tlio age of from ten to fifteen years.® Man 



man’s Xurth Americtm Journal of Science,’ vol. xvii. p. 31)3, haa aeen 
■A do" &uH(iring from tertian ague, 

^ I iiavo given the evidence on this lit?a.d in m j ^ Variation of 
Animal a and Plants nndor Domesfieatioii/ vol. ii. p. 15. 

* Marcs o diver^is goneribnis Qujidrmnanorum sine dubio dignoscimt 
“ fcmiiiaa humauas a. maribua, Frinnim, crodo, odoratu, postea aspoctn. 
Mr* Ttonattj qui din in Jlortig Zoologicis (IHestiariiH) meHiicus aiiimal- 
iimi erat, vir in rebns obscivandis cautns et sagaxjioc mibi certfssime 
probavitvj t;t enraiores cjuHdeni loci ct fiJii e ininigtris eonlirTiiaveront. 
“ fc^ir Andrew Smith ot Brelnn notab ant idem in Cynocepbalo* Illns- 
trissimua Cn\der otiam narrat mnlta do hac re qu^ nt opiuor nihil 
turpiiig potobt indica.i-i inter nmnia hoiiiinilms ct Qiiadvymanis com- 
‘‘ mimia* Xarrat eniiu Cynooepiialmu qnendam in fnroiem incidero 
aspect u feminarmn aliqnarnm, sod netinaquam accendi tanto furore 
“ ab onmibtjs* SeinpcT digebat juniores, ct dignoscebat in tnrba, et 
advocabat voco gcstnqne*” 

s Thia remark is mado with respect to Cynocephahis and the an- 
tbropomorphoug apos by Oeoffroy Saint-Hilairc and F* Cuvier, *Hist. 
Nat. des Mamini teres,* tom. i. 1821* 

^ Hnxiejj ' Mates Place in Nature/ 1863, p* 
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diifcrs from woniim in size, bodily strength, Inuryness^ 
&c,, as well as in mind, in the same m annex' as do the 
two sexes of many mammals; It is, in short, scarcely 
possible to exaggerate the close eorrestjondenee in gene- 
I'al structure, in the minute structure of tlie tissues, in 
chemical composition and in constitution, between man 
and the higlier animals, especially the anthropomor- 
phmis apes. 

Emlnjonia Developnent.—Mim is developed from an 
ovule, about tlie 125th of an inch in diameter, "which 
differs in no respect from the ovules of other animals. 
The embryo itself at a very early period can hardly be 
distingnisb{;d from that of other members of the verte- 
brate kingdom. At this period the arteries run in arcb- 
like branches, as if to carry the blood to branebite 
which are not present in the higher vertebrata, though 
the slits on the sides of tho neck still remain (/, fig. 1), 
marking their i'ormer position. At a somewhat later 
period, when the extremities are developed, “the feet of 
“ lizards and mammals,” as the illnstiious Von Baer 
remarks, “the wings and feet of birds, no less tlian the 
“ liands and feet of man, all ari.se from the same funda- 
“ mental form.” It is, says Prof. Hnxiey,"’ “quite in 
“ the later stages of develojtraent that the young human 
being presents marked differences from the young 
“ ape, while the latter departs as much from the dog 
“in its developments, as the man does. Startling as 
“ this last assertion may appear to be, it is demonstiably 
“ true.” 

As some of my readers may never have seen a draw- 
ing of an embryo, I have given one of man and another 
of a dog, at about the same early stage of development. 



‘ Man’s. Place in JtalTirt!,’ ISGS. p. 67, 
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rig- 1. Upper figure biiinaTi etnbiyrj, frero Keker^ Louver figure that of a dog, 
frorr-] Uischi)1U 




a. Fore*brain, cerebral bcmisphercEj Arc, 
ft. Mifl4?r!>in, corpora qtindTigemina. 
t;, Klud-bralD, cerebeUiirii, medulla 
loiiuata. 

d. Eye, 

e. I'Jir, 

/. First Tiseerai arclu 



g. Second visceral arch, 
li. Yertcljral columns and muscles in 
process of dovebpnnen.t. 

Anterior > 

K. Posterior i 

L. Tail or os cocry.\. 
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carefully copied from, two works of nu doubted accu- 
racy,^^ 

After the foregoing statements made by such high 
authorities^ it would be superfluous on my part to give 
a number of borrowed details^ slie\ving that the embryo 
of man closely resembles that of other mammals. It 
may, however, he added that tho human embryo like- 
wise resembles in yarious points of structure cer- 
tain low forms w^hen adult. For instancej the heart 
at first e:?cists as a simple pulsating vessel ; the excreta 
are voided tlirougb a cloacal passage; and tlie os 
coccyx projects like a true tail, extending considerably 
beyond the rudimentary legs.”^“ In the embryos of 
all air-breathing vertebrates, (icrtain glands called the cor- 
pora Wolffiana, correspond with and act like the kidneys 
of mature fishesd^ Even at a later embryonic period, 
some striking resemblances between man and the lower 
animals may be observed. Bischoff says that the con- 
volutions of the brain in a human foetus at the end of 
the seyenth month reach about the same stage of deve- 
lopment as in a baboon when adult. The great toe, as 
Prof. Owen remarks, which forms the fulcrum when 
standing or ^valking, is perhaps tho most characteristic 

The human emhiryo (upper fig.) is from 'leones Thys./ 

lSol-lS59, XXX. fig. 2, This embryo was ten lines iu leugih, sc) 
tliat the drawing is much nifigiiiliod. The embryo of the dog is from 
Bischoif, * Entwichlungsgeachichte des Hmide-Eies,^ 1S45, tab. xi. fig, 
42 E. Thia drawing is five times magnified, the embryo being 25 days 
old. The internal 'viscera have been omitted, and the iiterine appen- 
dages in both drawings remoYe<l. I was directed to these figures by 
Prof* Huxley, from whose work, * Mrin^s Place in Nature/ the idea of 
giving them was taltcn. Hiickel bas also given aiiHalogous drawings in 
ills ' Schopfungsges<;hiehtc.* 

Prof. Wyman in * Proo, of American Acad, of Sciences/ voL iv. 
i860, p. 17* 

Owen, ' Anahnny of Vertebrates/ vol. i. p. 533. 

* Die Qrosshimwindiingcn des Menschen/ ItSbS, s. 95* 

* Anatomy of Vertebrates/ voh ii. p. 553, 
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“peculiarity in the human structure;” but in au em- 
bryo, about au inch in length, Prof. Wyman found 
“ that the great toe was shorter tlran the others, and, 
instead of being parallel to them, projected at an 
angle from the side ol the foot, thus corresponding 
“ with the jioi’raanent condition of this jiart in the 
“ quadmuiana,” I will conclude with a quotation from 
Huxley, ' who after asking, does man originate in a 
different way from a dog, bird, I'rog or fisii ? says, “ tho 
“ reply is not doubtful for a moment ; without question, 
“ the mode of origin and tlie eariy stages of tire develop- 
“ ment of man are identical with those of the animals 
“ immediately below him in the scale : without a doubt 
“ in these respects, he is far nearer to apes, than the apes 
“ are to the dog.” ^ 

Rudiments. — Tliis subject, though not intrinsically 
more important than the two last, will for several rea- 
sons be here treated with more fullness.^ Not one of 
the higlier animals can be named which does not hear 
some part in a rudimentary condition ; and man forms 
no exception to the rule, liudimentary oigans must 
be distinguislied from those that arc nascent ; though 
in some cases tlie distinction is not easy. I’he form'er 
are either absoiutedy useless, such as the mam mm of 
male quadrupeds, or the incisor teeth of ruminants 
which never cut through the gums ; or they are of such 
shght service to their present possessors, that we cannot 
suppose that they were developed under the conditions 



‘Pi'oci. Soc. Nat. Hist.’ Bo.stoii, 18G3, vol. is. p. 185. 

” ‘ Man’s Place jii Nature,’ p. (i5. 

“ I liad wiittun a rough copy of this chapter before reading a Taia- 
ablc paper, “ Carattori rudimtniali in ordiiio all’ origlno del uomo ” 
(‘ Annuario dolla Sue. d. Nat.,’ Modena, I8(iT, p. 81), by G. Canostiini, 
to whiti paper 1 sun cousidorably iudobtad. IlaekBl iias given admi- 
rable discussions on this whole enbjoct, under the title of Dysteleology, 
in Ills ’ Ocnerelle Morjdiologie ’ and ’ Schopfnngsgescliiohlc.’ 

von. 1, p 
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which now exist Organs in this latter state are not 
j atrictly nidimentary, hut they are tending in this direc- 

' I tion* Nascent organs, oil the other hand, though not 

fully developed, are of high sei'vice to their possessors, 
, and are capable of further development. Endimentary 

I organs axe eminently yariablo ; and this is partly in- 

! tclligible, as they are useless or nearly useless, and 

j I consequently are no longer subjected to natural selec- 

i tiou. They often become wholly suppressed, "Wlien 

I this oecui-s, they are nevertheless liable to occasional 

reappearance through reversion ; and this is a circum- 
stance well worthy of attentioin 

Disuse at that period of life, when an organ is chic fly 
used, and this is generally during maturity, together 
witli ijiheritance at a corresponding period of lifo, seem 
to have been the chief agents in causing organs to be- 
come rudimentary. The term disuse '' does not relate 
merely to the lessened action of muscles, but includes 
a diminished flow of blood to a part or organ, from 
being subjected to fewer alternations of pressure, or 
from becoming in any w^ay less habitually active, Eudi- 
ments, however, may occur in one sex of parts normally 
present in the other sex; and such rudiments, as ^ve 
siiall hereafter see, have often originated in a distinct 
manner. In some cases organs have been reduced by 
means of natural selection, from having beciome inju- 
rimis to the species under changed habits of life. The 
process of reduction is probably often aided through the 
two principles of compenKsa.tion and economy of growth ; 
but the later stages of reduction, after disuse has done 
all that can fairly Ix^ attributed to it, and when the saving 
to bo effected by the economy of growth would be very 
smaiy^ are difficult to understand. The flnal and com- 

Some good eiitioisms on ihta aiihjeot have been given by MesirTS. 
Murie and 3Ilvart, in Zoolog. Soc.' 1S(>9, vol. vii. p" 92. 
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plete s!ippression of a part^ already useless and much 
reduced in size, in wliicli case iieitLer compensatioii nor 
economy can come into play, is perhaps intelligible by 
the aid of tlie hypothesis of pangenesis, and apjiarently 
in no otlier way, But as the whole subject of rudimen- 
tary organs has been fully discussed and illustrated 
in my former w^orka,^ I need here say no more on this 
liead, 

liudiments of various muscles have been observed in 
many parts of the human body ; and not a fe>v muscles, 
which are regularly present in some of the lower ani- 
mals can occtiaioiially be detected in man in a greatly 
reduced condition. Every one must have noticed the 
power which many animals, especially horses, possess 
of moving or twitching their skin ; and this is effected 
by the paniiiculus carnosus. Eemriants of this muscle 
in an efficient state are found in various parts of our 
bodies ; for instance, on the forehead, by which the 
eyebrows are raised. The2}laii/sma m^joldes Jwhich is well 
developed on the neck, belongs to tins system. Prof. 
Turner, of Edinburgh, has occ^asional ly detected, as lie 
infoims mo, muscular fasciculi in live different situa- 
tions, namely in the axillm, near the scapula!, &c., all of 
which must he referred to the system of the paoniculiis. 
He has also shewn ^ that the mus^mIus st&rnalis or 
naUs hrutorum, which is not an extension of the reetus 
ahdominalis^ but is closely allied to the panaiculus, oc- 

* Vamtioi^of Aniinrtla and Plants under DomoHtication/ ytjl, ii. 
pp. 31 i and 3117. See also ^ Origin of Speeies/ 5th edit. p. 535. 

For iustiiiice M. Rioliard Aiinalas dea Sciences Nat/ 3rd aeries 
Zwlog. 1852, torn, utviii. p. 13) describes and figures mdiment& of wliat 
he calls the “ muscle j^edieiix de ia main,” whidi he says is seiuetinies 
‘‘mfiuimeut petit.” Another muscle, ca.lJod tiblal postcrienr,” is 
generally quite absent in the hand, but a2>poars from time to time in a 
more or Icsa rudimentary condition. 

Prof. W. Tumor, ‘Proo. Eoyul Soc. Edinburgli,’ 1806-07, p. Go. 

C 2 
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curred in tbc proportion of about 3 per cent* in upwards 
of 600 bodies : he adds^ that this muscle affords “ an 
excellent illustration of the statement that occasional 
and rudinientary structures are especially liable to 
“ variation in arrangement.” 

yome few persons have tlie power of contracting the 
superficial muscles on their scalps ; and these muscles 
are in a variable and partially rudimentary condition. 
M, A. de Candolle has communicated to me a curious 
instanco of the long- continued persistence or inheritance 
of this power, as well as of its unusual deyelopment. 
He knows a family, in which one member, the present 
head of a family, could, when a youth, pitch several 
lieavy hooks from his head by the movement of the 
scalp alone ; and he won wagers by performing this feat. 
HLs father, uncle, grandfather, and all his three chib 
dren possess the same power to the same nniisual degree. 
This family became divided eight generations ago into 
branches ; so that the head of the above-mentioned 
branch is cousin in the seventh degree to the bead of 
the othex branch. This distant cousin resides in anotlier 
part of Franco, and on being asked whether he possessed 
the same faculty, immediately exhibited his power. 
This case offers a good illustration how persistently an 
absolutely useless faculty may he transmitted. 

The extrinsic muscles which serv^e to move the whole 
external car, and the intrinsic muscles whictii move the 
different parts, all of which belong to the system of the 
panniculus, are in a rudimentaiy condition in man ; they 
are also variable in development, or at least in function. 
1 have seen one man who could draw his ears for- 
W'ards, and another who could draw them backwards ; ^ 



CauestHTii quotes Hyrt. C" Armiiaiio della Boc. dei Nuturalkti/ 
ModcUii, 1867, p* 97) to the same effect 
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and from Trliat one of these persons told me, it is pro- 
bable that most of us by often touoliin^ our ears and 
thus directing our attention towards thenij could by 
repeated trials recover some power of movement* The 
faculty of erecting the ears and of directing them to 
difierent points of the compass, is no doubt of the 
\ highest service to many animals, as they thus perceive 

the point of danger ; but I have neyer heard of a man 
who possessed the least power of erecting his ears, — 
the one movement which might be of use to him* The 
whole external shell of the ear may be considered a 
rudiment, together with the various folds and promi- 
nences (helix and anti-helix, tragus and mitbtragiis, (See.) 
W'hieh in the lower animals strengthen and support the 
ear when erect, without adding much to its weight* 
Some authors, howeTcr, suppose that the cartilage of the 
I shell serves to transmit vibrations to the acoustic 

nerve ; but Mr. Toynbee,^* after collecting all the 
kuown evidence on this head, ooueludes that the exter- 
nal shell is of no distinct u>se. The ears of the chim- 
panzee and orang are curiously like those of man, and I 
am assured by the keepers in the Zoological Gardens 
that these animals never move or erect them ; so that 
they are in an equally rudimentary condition, as far as 
function is concerned, as in man* Why these animals, 
as well as the progenitors of man, should have lost the 
, power of erecting their ears we cannot say* It may he, 

|i though I am not quite satisfied with this view, that owing 

to their arboreal habits and great strength they Tvere 
but little exposed to danger, and so during a lengthened 
I period moved their ears but little, and thus gradually 

lost the powder of moving them* This would he a 
parallel case with that of those large and hea^y bhds. 



‘ The Diseases of the Ear,' hy J* Toynlxie, F.E,S., I860, p. 12* 
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wliieh from inhabiting oceanic islands have not been 
exposed to the attacks of beasts of prej, and have eon- 
sequontly lost the power of using tlieir wings fox flight. 

The celebrated sculptor, Mr. Woollier, informs me of 
one little peculiarity in the extemal ear, which he has 
often observed both in men and women, and of wdiicb 
he perceived the full signification. His attention w^as 
first called to the subject w^hilst at WDrk on his figure 
of Puclf, to which he had given pointed ears. He was 
thus led to examine the ears of Tarions monkeys, and 
sabseipiently more carefully those of man. The pecu- 
liarity consists in a little blunt point, projecting from 
the inwardly folded margin, or helix, Mr. Woolner 
made an exact model of otio such case, and has sent 




me the accompanying drawing. 
(Fig, 2.) These points not only 
project inwards, but often a little 
outwards, so that they are visible 
when the head is viewed from di- 
rectly in Iront or behind, ddioy 
are variable in size and some- 
what in position, standing either 
a little higher or lower ; and they 
sometimes occur on one ear and 
not on the other. Now the mean' 



Fis. Homn yoddied iug of thoso projections Is not, 
«. Tiie projecting point. ^ thiiik, douhtliil ^ hut it may 
be tli ought that they offer too 
trifling a character to be woidli notice. This thought, 
however, is as false as it is natural. Every character, 
howeyer slight, must he tlie result of some definite 



cause; and if it occurs in many individuals deserves 
consideration. The helix obviously consists of the ex- 
treme margin of the ear folded inwards ; and this fold- 
ing appears to be in some manner connected wdth the 
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whole external car bein^ pcrmanontly pressed back- 
wards. In many monkeys, wliicli do not stand liigli in 
the orciler, as baboons and some species of macacns,^ the 
upper portion of the ear is slightly pointed, and the 
margin is not at all folded inwar<Js; but if the margin 
were to be thus folded, a slight point would necessarily 
project inwards and probably a little outwards. This 
could actually be observed in a specimen of the Atele$ 
heehebuili in the Zoological Gardens ; and tve may safely 
conclude that it is a similar structure — a vestiire of 

o 

formerly pointed cars— which occasionally reappears in 
man. 

The nictitating membrane, or third eyelid, with its 
accessory muscles and other structures, is especially 
well developed in birds, and is of much functional im- 
portance to them, as it can be I'apidly drawn across the 
whole eye-balL It is found in some reptiles and amphi' 
bians, and in certain fishes, as in sharks. It is fairly 
Avcll developed in the two lower divisions of the mam- 
malian series, namely, in the monotremata and marsu- 
pials, and in some feAv of the higher mammals, as in the 
walrus. But in man, the quadrumaoa, and most other 
mammals, it exists, as is admitted by all anatomists, as 
a mere rudiment, called the semilunar tbld.^^ 

The sense of smell is of the highest importance to 
the greater number of mammals — to some, as the rumi- 
nants, in warning them t)f danger ; to others, as the 



flee ftibo sotiio remarks, and the dmwinj^s of the oara of the Leiiui- 
roidoa, hi Meajiyra., Mmie and Mivart^g excellent paptr in ^ Tiara sac t. 
Zoolog. Stjc.' vol. vih 1860, pp. 6 90* 

Mulleins ‘^Elements of Tiiy^siology,^ Eng. translat., 1842, vol. ii. p. 
1117 * Owen* ^ Anatomy of Yei-tebrates*' vol. in. p. 2ti0 ; ibid* on tbo 
Walrns, * Proe. Zofdog* Soc:/ November Sth, 185'4* Soo also K. Knox, 
‘ Great A r Lis Is and Aoattamisis,’ p. 10b, This mdiment apparejjtly is 
somewhat largtir in Negroes and Anstrailinns tlian in Eiiropeun.s, sec Carl 
Yogt, * Lectures on Man/ Eng, iransiat. p. 129, 
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(ramivora, in finding their prey ; to otiiers, as the wild 
boar, for both purposes combined. Jhit the sense of 
sineil is of extrenieiy siigiit service, if any, even to 
savages, in wiiom it is generally more liighly developed 
than in tlie civilised races. It does not warn them of 
danger, nor guide them to their food; nor doe.S it pre- 
vent the Esquimaux from sleeping in tiie most fetid | 

iitmosphere, nor many savages from eating half-putrid 
meat. Those who believe in the principle of gradual 
evolution, will not readily admit that this sense in its 
present state was originally acquired by man, as be 
now exists. No doubt ho inlierits the power in an 
enfeebled and so far rudimentary condition, from some 
early progenitor, to whom it was highly serviceable 
and by wiiom it was continually used. We can thus 
perhaps understend how it is, as Er, Maudsley has truly 
remarked,^' tirat the sense el smell in man is singu* j 

“ larly effective in recalling vividly the ideas and images 
“ of forgotten scenes and places for we see in tliose 
animals, which have this sense highly developed, such as 
dogs and horses, that old recollections of persons and 
places are strongly associated with their odour, 

Man differs conspicuously from all the other Primates 
in being almost naked. Put a few short straggling 
hairs are found over the greater part of the body iu 
the male sex, and fine down on that of the female sex. 

In individuals belonging to the same race these hairs 
are highly variable, not only in abundance, but like- 
wise in position : thus tho shoulders in some Europeans 
are quito nalvod, whilst iu others they bear thick tufts 
of liair.^» There can be little doubt that the hairs 



‘The Physiology aod Piithoiogy of Miud,’ gnd odit. 1868, p. 134, 
hjiolnicht, l.,'(.^bsr die lii^ditung dor Iluaro ani ineTischliolieTiItorpcr 
‘ Miillor a Archiv fiir Auat. uiid I'iiys.’ 1837, s. 47. I shtiO often have 
to refer to tliis verj ciiriotis paper. 
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tlnis scatt erect over tlie body are the radiraents of the 
uniform liairy coat of the lower animals. This view is 
rendered all the more probahlej bls it is known that fine, 
short, and pale-coloured hairs on the limbs and other 
parts of the body occasionally become developed into 
thickset, long, and rather coarse dark hairs,” when ab- 
normally nourished near old-standing inflamed surfaces,^” 
I am informed by Mr* Paget that peisons belonging 
to the same flamily often have a few hairs in their eye- 
brows much longer than the others: so that this slight 
peculiarity seems to bo inherited. These hairs appa- 
rently i‘e present the vibrissfe, which are used as organs 
of touch by many of the lower animals. In a young 
cdiimpamcoe I observed that a few upright, rather long, 
hams, projected above the eyes, where the true eyebrow^s, 
if present, would have stood* 

The fine wool-like hair, or so-called lanugo, with 
which the human foetus during the sixtli month is 
thickly covered, offers a more curious case. It is first 
developed, during the fifth month, on the eyebrows and 
lace, and especially round the mouth, where it is much 
longer than that on the head, A moustache of this kind 
was observed by Eschricht^ on a female foetus ; but this 
is not so surprising a circumstance as it may at first ap- 
pear, for the two sexes generally resemble each other in 
all external eharaettjrs during an early period of growth. 
The direction and arrangement of the hairs on all parts 
of the foetal body are the same as in the adult, but are 
subject to much variability, Tho whole surface, including 
even the forehead and ears, is thus thickly clothed ; but 
it is a significant fact that the palms of the hands and 
the soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in most of the low'er 



^LectiiTea on Surgical Pathology/ 1853, vol. i, p, 71. 
Escliricht, ibid, a. 40, 47* 
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animals. As this can hardly he an accidental coinci- 
dcneej we most consider the woolly covering of the 
foetus to be the rudiniental representative of the first 
permanent coat of hair in those mammals whicli are 
born hairy. This representation is nmcli more com- 
plete, in accordance with the usual law of embryological 
development, than that afPorded hy the stragghng hairs 
on the body of the adult. 

It appe^irs as if the posterior molar or wisdom-teeth 
were tending to become rudimentary in the more civi- 
lised races of man. These teeth are rather smaller 
than the other molars, as is likewise the case with the 
corresponding teeth in the chimpanzee and orang ; and 
tl'iey have only two separate fangs. They do not cut 
through the gums till about the sovciiteentli year, and 
I have been assured that they are much more liable to 
decay and are earlier lost than the other teeth ; but tliis 
is denied by some dentists. They are also much more 
liable to vary both in structure and in the period of 
their development than the other tccth.“^ In the 
Melaiiian races, on the other hand, the wisdom-t<?eth 
are usually iimuslied with three separate fangs, and 
are generally sound : they also differ from the other 
molars in size h^ss than in the Caucasian rar^cs;^ Prof. 
SchaafT hausen accounts for this difference between the 
races by ^Uhe posterior dental portion of the jaw being 
always shortened in those that are civilised,^"* and this 
shortening may, 1 presnniej bo safely attributed to civi- 
lised men habitually feeding on soft, ciKikcd food, and 
thus using their jaws less. I am informed by Mr. Brace 
that it is becoming quite a common practice in the United 



Dvh Wi:bl>, ^ Too til in n and tlie Ant lirnpoid Apes,' as quoted by 
Dr. C. Carter Hlakc in - Anlhropological Review,^ July. 1SG7^ p. 299, 
Owen, * Anatomy of Vortobrutes,^ voL iii. pp. 320, 321, and 325. 

^ On tlic Piiniitive Poitu of tlin Skull/ Eng. trail slat, in ^ An tti To- 
pological Review/ Oct, liSOS, p. 426. 
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States to remos'e some of the molar teeth of cbildren, 
as the jaw does not ^row large enongli for the perfec^t 
development of the normal number. 

With respect to the alimentary canal I have met 
with an account of only a single rudiment, namely the 
veriniform appendage of the caecum. The cmcum is 
a branch or diverticulum of the intestine, ending in a 
cul-de-aac, and it is extremely long in many of the 
lower vegetable “feeding mammals. In the marsupial 
Ivoala it is actually more than thrice as long as tlie 
whole body;'^ It is sometimes produced into a long 
gradual ly-tapeilng pointy and is sometimes constricted 
in parts. It appears as in consequence of changed 
diet or habits, the csecum had become much shoitene I 
in various animals, the vermiform appendage being left 
as a rudiment of the slier tened part* That this ap- 
pendage is a rudiment, we may infer from its small 
size, and from tlie evidence which Prof. Canestrini^^ has 
collected of its variability in man. It is occasionally 
quite absent, or again is largely developed. The passage 
is sometimes completely closed for half or two-thirds of 
its lengtli, with the termioal part consisting of a 11 at- 
toned solid expansion. In the orang this appendage 
is long and convoluted : in man it arises from the 
end of the short eseciim, and is commonly from four 
to five inches in length, being only about the third 
of an inch in diameter, Ivot only is it useless, but 
it is sometimes the cause of death, of wliich fact I 
have lately heard two instances: this is due to small 
Lard bodies, such as seeds, entering the passage and 
causing inflammation,^^ 



* Anatomy of Vertebrates,’ vob iii. pp. 4 1C, 434, 44 L 
* Anmiario dellit. Soc. d. Modena, 1867, p. 114. 

M. C. VTarting (“ Do TUnite Organiqut.^/’ in * llovuc doa Deux 
MondeSj’ June 15, 1852, p. 16), and Hackel (‘GenereUe Morpliologio/ 
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Ie some of the Quadniinana, in tho Lemuridfe, and 
especially in the Ganiivora, there ia a passage near the 
lower end of tlie hiinmrns, called the supra-condyloid 
foramen, through whieli the great nerve of the fore limb 
passes, and often the great artery. Now in the hiimerns 
of man, as l.)r. btruthers ^ and others have shewn, there 
is generally a trace of this passage, and it is sometimes 
hiirly well developed, being formed by a depending 
liook-like process of bone, completed "by a band of 
ligament. When present the great nerve invariably 
passes through it, and this clearly indicates that it is the 
homologue and rudiment of the snpra-condyloid fora- 
men of tile lower animals. Prof. Turner estimates, as 
he i]i forms me, that it occurs in about one per cent, of 
recent skeletons, Put this case does not possess much 
interest, as the foramen is not regularly present in 
the higher Quadrumana. It is therefore* doubtful, as 
Mr. Busk has remarked to me, whether its occasional 
presence in man can be attributed to tlic retension or 
reyersioD ot a primordial structure. 

There is anothcsr foramen in the hiimerns, which may 
he called the intor-condyloid. This occurs in various 
anthropoid and other apes,^* but l ikewise in many of the 
lower animals, and occasionally in man. It is remarkable 
that this foramen seems to have been much more fre- 
quently present during ancient than during recent times. 
Mr. Busk ■'* has collected the following evidence on this 
head : Prof. Broca “noticed the perforation in four and a 



B. ii, s. 278), liave both remarked on the arngular fiict of this ludimout 
eometimes causing dcutlj. 

” ‘ The LiiTicet,’ Jan, 24, 1863, p. 83, Dr. Knox, • Great Artists and 
Aiiittomista/ p, 63. See al=o important memoir on this prncesjs hv 
Dr. Grubo, in tli© * Bulletin de TAoad* Imp. de St, Petfvraboiu^^^ ^ torn 

1807 , p. 448 . ot 



Mr, St. George Mivart, ' Transact. PiiiL Son/ 1807, p. 810. 

“ On the Caves of Gibraltar/* * Transa,ct, Internat. Com^reas of 
Prebiat. Arob/ Third Session, i860, p, 150, 
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half per cent* of tlie arm -bones collected in the ‘ Cime- 
tiere dn Snd ’ at Paris ; and in the Grotto of Orrony, the 
contents of wliich are referred to the Bronze period, 
us many as eight linineri ont of thirty^two W(?re perfo- 
rated ; but this extraordinary proportion, he thinks, 
"" might be due to the cavern having been a sort of 
family vanlt' Again^ M. Dupont found 30 per cent. 
“ of perforated bones in the caves of the Yalley of the 
Lesse, belonging to the lieindeer period ; whilst M. 
“ Legnay, in a sort of dolmen at Argenteuil, observed 
twenty-live per cent* to be perforated ; and M* Pruner- 
“ Bey found tw'enty-six per cent* in the same condition 
“ in bones from Yanreah Nor slionld it be left imno- 
ticed that M. Pniner-Boy states that this condition is 
common in Guanche skeletons*"' Tiie fact that ancient 
races, in this and several other cases, more frequently 
present structures which resemble tiiose of the low^or 
animals than do tlie modern races, is interesting. One 
chief cause seems to be that ancient races stand some- 
what nearer than modern races in the long line of 
descent to their remote animal-like progenitors* 

The os coccyx in man, though fimctionless as a tail, 
plainly represents this part in other vertebrate animals* 
At an early embryonic period it is free, and, as we have 
seen, projects beyond the lower extremities. In certain 
rare and anomalous cases it has been known, according 
to Isidore Geoffrey St. -Hilaire and others/^ to form a 
small external rudiment of a tail* The os coccyx is 
short, usually inclndiDg only four vertehrm : and these 
are hi a rndimental condition, for they consist, with the 
exception of the basal one, of the centrum alune.^^ They 
are furnished with some small muscles ; one of which, as 
I am iiii'ornied by Prof. Turner, has been expressly 

Quatrdfagee has lately oollected the evidcnc'e on tliia eiihject. 
*ltcvu{3 dos OoiiT^ Seioiitniqueaf 1807-1 86S, p. G25* 

Owen, ^On ttio Nuturo of Liinba/ ISli), p* 111* 
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described by Theile as a rudimentary repetition of the 
extensor of the tail, T^'hicli is so largely deyeloped in 
many mammals. 

The spinal cord in man extends only as far down- 
M^ards as the last dorsal or first lumbar vertebra ; but a 
tliread-like striietnre (the filum terminale) runs down the 
axis of the sacral part of the spinal canal, and even 
along the back of the coccygeal bones. The upper 
part of this filament, as Prof, Turner informs me, is 
undoubtedly homologous Avitii the spinal cord ; but the 
lower part apparently consists merely of the f ia mater ^ 
or vascular myesting membi'ane. Even in this case the 
os coccyx may be said to possess a vestige of so im- 
portant a sti ucture as the spinal cord, though no longer 
enclosed within a bony canab The following fact, for 
which I am also indebted to Prof, Turner, shows bow 
closely the os coccyx corresponds with the true tail in 
the low'er animals : LuselLka has recently discover ed at 
the extremity of the coccygeal bones a very peculiar 
convoluted body, which is continuous wdtb the middle 
sacral artery ; and this discovery led Krause and Meyer 
to examine the tail of a monkey (Macaciis) and of a cat, 
in both of which they found, though not at tlie extre- 
mity, a similarly convoluted body. 

The reproductive system offers various nnlimentary 
structures ; but these differ in one iuiportant respect 
from the foregoing cases. We are not here concerned 
with a vestige of a part wddeb does not belong to the 
species in an efficient state; but with a part which 
is always present and efficient in the one sex, being 
represented in the other by a mere rudiment, Never* 
theless, the occurrence of such rudiments is as diffi- 
cult to explain on the belief of the separate creation 
of each species, as in the foregoing cases. Hereafter 
I shall have to recur to these rudiments, and shall 
shew that their presence generally depends merely on 
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inheritance ; namely, on parts acquired by one sex 
having been partially transmitted to the other. Here 
T will only give some instances of su<;h rudiments. It 
is well known that in tlie males of all mammals, in- 
cluding man, rudimentary mamma) exist. These in 
several instances have become well developed, and have 
yielded a copious supply of milk. Their essential iden- 
tity in the two sexes is likewise sliewm by their ocoa- 
sional sympathetic enlargement in both during an 
attack of tho measles. Tlie vesicula frostaiica, which 
has been observed in many male mammals, is now uni- 
versally acknowledged to be the hoinologue of the 
female uterus, together with the connected passage. It 
is impossible to read Leuckart’s able description of this 
organ, and his reasoning, without adnatting the justness 
of his conclusion. This is especially clear in the ease of 
those mammals in which the true female uten^s bifur- 
cafes, for in the males of these tho vesicula likewise 
blfurcates.^^ Home additional rudimentary structures 
belonging to the reproductive system miglit here have 
been adduced.^^ 

The bearing of the three great classes of Ihcts now 
given is uumistakeable. But it would bo superfluous liere 
fully to recapitulate tho line of argument given in detail 
iu my ‘Origin of Species.’ The homological construction 
of the wliolo frame in the members of the same class is 
intelligdble, if we admit their descent from a common 
progenitor, together with their subsequent adaptation 
to diversified conditions. On any other view tho simi- 
larity of pattern between the hand of a man or monkey, 

Leiwltart, in Tudd’s ‘ Cj'cloji. of Amit.’ 1819-52, vol. iv. p. 1415. 

In man tfiis organ is only from three to six lines in Iciigth, hut, like 
a) many other ludimontary |)art8, it is varisble in development as well 
as ill other ehai-aoter&, 

"" See, on this subject^ Oweiij ‘ Anutomv of Vertebrates/ yoL iii no 
675, 70C. 
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tlie foot of a horse, the flipper of a seal, the \mg of 
a. hat, &c., is utterly inexplicable. It ia no scientific 
explanation to assert that they have all lx;en formefl on 
the same ideal plan. AVith respect to development, 
we can clearly understand, on the principle of yana- 
tions superyening at a rather late embryonic period, 
and being inherited at a corresponding period, how it is 
that the embryos of wonderfully different forms should 
still retain, more or less perfectly, the structure of their 
common progenitor. No other explanation has ever 
been given of the marvellous fact that the embryo of a 
man, dog, seal, bat, reptile, &c,, can at first hardly be 
distinguished from each other. In order to imderstand 
the existence of rudimentary organs, wo have only to 
suppose that a former progenitor possessed the parts in 
(Question in a perfect state, and that under changed habits 
of life they became greatly reduced, either from simple 
disuse, or through the natural selection of those indivi- 
duals which were least encumbered with a superfluous 
part, aided by the other means previously indicated. 

Thus we can imderstand how it has como to pass 
that man and all other vertebrate animals have been 
constructed on the same general model, why they pass 
through the same early stages of development, and why 
they retain certain nidiments in common. Consequently 
we ought frankly to admit their community of descent : 
to take any other view, is to admit that our own struc- 
ture and that of all the animals around us, is a mei-e 
snare laid to entrap our judgment. This conclusion 
is greatly strengthened, if wo look to the members of 
the whole animal series, and consider the evidence de- 
rived from their afSuities or classification, their geo- 
graphical distribution and geological succession. It 
is only our natural prejudice, and that arrogance 
which made our forefathers declare that they were 
descended from demi-gods, which leads us to demur to 
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tins condiision. But tho time \vill before long come 
\vbeE it Will bo thouglit n'ouderful, that naturalist, wlio 
were well acquainted with tlie comparative stnicture 
and development of man and other mammals, should 
have believed that each was the work of a separate act 
of creation. 



voi.. I. 
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CHAPTEE IL 

Comparison op tre Mental Powers of Man and the 
Lower Animals, 

The clifTerenoe in mental power between llie higbc&t ape and the 
lowest savage^ immense — Certain instincts in conintoii — The 
emotions — Curiosity — Imitation— Attention — Memory — Ima- 
gination — Ecason — Progressive improvement — Tools and 
weapons nsed. by animals —Language — Self-consciousness — 
Sense of beauty — Belief in God, spiritual agencieSj superstitions. 

We have seen m the last chapter that man bears in his 
bodily structure clear traces of his descent from some 
lower form ; but it may be urged thatj as man differs so 
greatly in bis mental power from all other animals, there 
must be some error in this eon elusion, Ko doubt the 
diffeteuce in this respect is enormous, even if we eom- 
pare the mind of one of the lowest savages, who has no 
w-ords to express any number higher than four, and who 
uses no abstmet terms for the commonest objects or 
affections,^ wuth that of the most highly organised ape* 
The difference would, no doubt, still remain immense, 
even if one of the higher apes had been improved or 
civilised as much as a dog has been in comparison with 
its parent-form, the wolf or JackaL The Fiiegians rank 
amongst the lowest barbarians^ but 1 was continually 
struck with surprise bow closely the three natives on 
board H.M.S* Eoagle,” who bad lived some years in 
England and could talk a little Englisb, resembled ns 
in disposition and in most of our mental faculties* If no 



^ Seo the evnlence ou tliose pomta, as given by Lubbock, ‘ Prehistoric 
Times/ p. &o. 
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organic being excepting man bad possessed any mental 
poiver, or if Ids powers liad been of a wholly different 
nature from those of the lower animals, then we should 
never have^ been able to convince ourselves that our 
Jngh hieulties liad been gradually developed. But it 
«an be clearly shewn that there is no fundamental 
diflerence of this kind. We must also admit that 
there is a much wider interval in mental power be- 
tween one of the lowest fishes, as a lamprey or laneelet, 
nnd one of the higher apes, than between an ape ami 
man; yet tliis immense interval is filled up by number- 
iess gradations. 

Nor is the differenco sliglit in moral disposition 
■between a barbarian, sncIi as tlie man described by tlie 
old navigator Byron, who dashed his child on the rocks 
or dropping a basket of sea-nrcbiiis, and a Howard or 
<.^larkson; and in intcUeet, between a savage wlio doe^ 
not use any abstract terms, and a Newton or Sbakspeai’e. 
.Lbtiorenees of this kind between the highest men of the 
biglmst races and the lowest savages, are connected by 
the finest gradations. Therefore it is possible that they 
might pass and be developed into each other. 

_ My object in this chapter is solely to shew that there 
is^ no tuudamental difference between man and the 
higher mammals in their mental laeiiltics. Each divi- 
sion of tlie subject might bavo been extended into a 
separate essay, but must here be treated briefly. As 
no classification of the mental powers has been univer- 
sally accepted, I shall arrange my remai'ks in tlie order 
most convenient for my purpose; and will select those 
lacts which have most struck me, ivith the hope that 
they may produce some effect on the reader. 

Ali'itb respect to animals very low in tho scale, I shall 
have to give some additional facts under Sexual Sclec- 
bon, shewing that their mental powers are higher than 

D 2 
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liiive expected. ^I'lie TariRbility of the hitnil 
ties ill tlie individuals ol‘ the same species is an im- 
portant point for us, and some tew illustrations will heie 
be o’ivcn. But it would be superfluous to enter into 
many details on this head, for I have found on frequent- 
enquiry, that it is the unanimous opinion of all those 
who have long attended to animals of many kinds,, 
iuclnding birds, that the individuals differ greatly in 
every mental characteristic. In what manner the mental 
powers were first developed in the lowest organismSr 
is as hopeless an enquiry as how life first originated. 
These are problems for the distant future, if they arc 
ever to be solved by man. 

As man possesses the same senses with the lower" 
animals, his fundamental intuitions must be the same. 
Man has also some few instincts in common, as that of 
self-preservation, sexual love, the love of the mother for 
her new-born otfspring, the power possessed by the 
latter of sucking, and so forth. But man, perhaps, has 
som(5what fewer instincts than those pos-sessed by the 
animals w'hich eonio next to him in the series. The 
orang in the Eastern islands, a-ud the chimpaiiisee im 
Africa, hnild platforins on which they sleep ; and, as both 
species follow the same habit, it might be argued that 
this was du(! to iustiin.'t, but we cannot feel sure that it is 
not ttie result of both animals having similar wants and 
nossessing similar powers of reasoning. Ihese apes, as 
we may assume, avoid the many poisonous fruits of the 
tropics, and man has no such knowledge ; hut as our 
domestic animals, when tal^en to foreign lauds and wlien 
first turned out in the spring, often eat poisonous herbs, 
which they aft(n- wards avoid, we cannot feel sure that 
the apes do not learn from their own experience or 
irom that of their parents what fruits to select. It is- 
however certain, as we shall presently see, that apes have 
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an iustmctiYe dread of serpents, and probably of other 
<!ang'eroos animals. 

The fewness and the comparative siinplicitv of tlie 
JMstiiicts i]i the liigbor animals are rornarka.ble in con- 
trast with tlmse of the lower animals. Cuvier juain- 
tiiiued that inatijict and intelligence stand in an inverse 
ratio to each otlnn-; and some have tlionght that the 
intellectual faculties of the liigher animals have been 
gradually developed from their "instincts. Ent I^ucliet 
in an interesting essay,'^ lias shew'n that no sueh inverse 
ratio really exists. Those insects which possess the ino.st 
wonderful instincts are certainly the most intelligent. 
In the vertebrate scries, the least intelligejit members, 
namely fislies and amphibians, do not possess complex 
mstincts ; and amongst mammals tlie animal most re- 
niarlrable for its instincts, namely tbe beaver, is highly 
mtelligoiit, as will be admitted hy e\ery one who'^has 
read Mr. Morgan’s excellent account of this animal.^ 
Altlioiigh the first dawniiigs of intelligence, accord- 
ing to Mr. Herbert Spencm’," have been developed 
through the multiplication and co-ordination of reflex 
actions, and although many of the simpler instimds 
giadnate into aetioiis ol this kind and can hardly he 
distinguished from them, as in the case of young animals 
suckmg, yet the more complex instincts "seem to have 
urigmated^ independently of intelligence. 1 am, how- 
ever, far from ivishing to deny that instinctive actions 
may lose their fixed and untaught character, and he 
■replaced by others perfonned hy the aid of the free will. 
On the other hand, some intelligent actions — as when 
■birds on oceanic i.slands first learn to avoid man-after 

‘ IJovuc des Dciix Moudes,’ Peb. 

^ Ainerictm Beaver and Iihi Works,’ 1808. 

^ ■ The iVmeiijles of I’syehology/ 2nd edil;, 1870, p]>, 418-448 
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being performed during many generations, become con- 
Terted into instincts and are inlierited. Tliey may then 
be said to bo degraded in cliaracter, for they are no 
longer performed through reason or from osperienee.. 
tut the greater number of the more complex instincts 
appear to liaye been gained in a wholly different man- 
ner, tljrough the natural selection of variations of simpler 
instinctive actions. Such variations appear to arise irom 
the same nnluiown causes acting on the cerebral organ- 
isation, which induce slight variations or hidividual dif- 
ferences in other parts ot the body j and tliese variations, 
owdng to onr ignorance, are often said to arise sponta- 
neously. can, I think, come to no other conclusion 
with respect to the origin of the more complex instincts,, 
wlien we rellect on tlie marvellous instincts of sterile 
worker-ants and bees, wliich leave no offspring to inherit 
the effects of experience and of modified habits. 

Although a high degi-eo of intelligence is certainly 
compatihle with the existence of complex instincts, as 
we see in the insects just named and in the beaver, it is 
not impi’obable that they may to a certain extent inter- 
fere witJi each other’s development. Little is known 
about the functions of the brain, but we can perceive 
that as tile intellectual powers become liighly developed,, 
the various parts of the brain must be connected by the 
most intricate chaimels of intercommunication ; and as^ 
a consequence each separate part would perhaps tend to 
become less well fitted to answer in a definite and uni- 
form, that is instinctive, manner to particular sensations 
or associations. 

I have thought this digression worth giving, because 
we may easily underrate the mental powers of the 
higher animals, and especially of man, when wo com- 
pare their actions founded on the memory of past 
events, on foresight, reason, and imagination, with 
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exactly fiimilaz' actions itistinctively performed bv tlie 
lower animals; in this latter case the capacity of 
performing siicli actions having been gained, step by 
step, tlirongh the variability of the mental organs and 
zrafnral selection, without any conscious intelligence on 
the pait of the animal duiiiig each successive genera- 
tion* Ko doubt, as Mr* W allace has argued,'^ much of 
the intelligent work done by znan is due to imitation and 
not to lYiason ; but there is tliis great difference between 
lijs actions and many of those performed by the lower 
animals, namely, that man cannot, on his first trial, 
make, for instanct^, a stone hatchet or a canoe, through 
his power of imitation* Pie has to learn his work by 
piactice; a beaver, on tlie otlier hand, can make its dam 
or canal, and a bird its Jiest, as w^ell, or nearly as w^elJ, 
the first time it tries, as wlien old and experienced* 

To rctnrn to our immediate subject: the lower 
animals, like man, manifestly feel pleasure and pain, 
hapiihiess and misery. Happiness is never better exhi^ 
bited than by young animals, such as puppies, kittens, 
lambs, &c,, when playing together, lilve our own children. 
JliVen insects play together, as has been described by 
that excellent observer, P*. Huber,^ wdio sa\v aiits chasing 
and pretending to bite each other, like so many puppies, 
Tlie fact that the lo\ver animals arc excited by the 
same emotions as ourselves is so well established, that 
it will not be necessary to w^eary the reader by many 
details. Terror acts in the same manner on them as on 
us, causing the muscles to tremble, the heart to pal- 
pitate, the sphincters to t>e relaxed, and the hair to 
stand on end. Suspicion, the olFspring of fear, is emi- 
nently chaz'act eristic of most wild animals. Courage 



^ ^ c^ntribiitlorm to the Theory of Nahual Seketioiif 1S70 t>. 2J2. 
^ Eceherches siir les Mocara des ISIO, p. 17:1 ^ 
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iiiid timidity aro extremely yaiiabie ipialities in tlie 
individuals of the same species, as is plainly seen in 
our dogs, fi^onie dogs and lioiS{*s are ill-tempered and 
easily turn snllvV ; others are good-tempered ; and 
these c|nalitios are eertainly inherited. ‘ Every one 
knows how liable animals aie to furious jage, and how 
plainly they show it. Many anecdotes, probably true, 
have been published on the long-delayed and artful 
revenge of various animals. The accurate Eengger and 
J:>rchm ‘ state that the American and African monkeys 
which they kept tame, certainly revenged themselves. 
The love of a dog Jbr his master is notorious ; in the 
agony of death he has been known to caress his master, 
and every one Las heard of the, dog siiffin'iog under 
vivisection, who licked the hand of tlie operator; this 
man, unless he had a heart of stone, must have felt 
remorse to the last hour of his life. As WhewelE Las 
remarked, “who that reads the touching instances of 
“ maternal alFection, related so often of the ^vomen of 

all nations, and ot the females of all animals, can 
"" doubt that the princi]3le of action is the same in the 
“ tW'O cases 

We see mateiual ahcctiou exliibitcd in the most 
trifling details ; thus Eengger obseiTcd an A merican 
monkey (a Cebus) carefully driving away the flies ^vhich 
plagued her infant; and JJiivauccl saw a Hylobates 
washing the faces of her young ones in a stream. So 
intense is the grief of female monke\^s for tho loss of 
their young, that it invariably caused the death of cer- 
tain kinds ]^:cpt under confinement by Brolun in Ah 



^ All t}^e follo^villg Kte.tements, gWm on Oic tiutlioiily of Ovo 
are taken fi-ojn Ueegger's ' Natiirgee. der SHiigefluoro 
yon Paraguay/ 1830, s. 41-57, and from BiclinVa ‘ Tli:erleb( ii ^ B i 
10-87. 

* " Bridgewater Treat p. 283. 
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Africa, Orpliaii-morikoys were always aiktptcd and 
carefully guarded by tlie otlier nioiikcys, both males 
and lemales* One female baboon liad so capacious a 
heart tliat she not only adopted young monkeys of 
otlier speciesj but stole young dogs and cats, which she 
continually ^;arried about* ller kindness, llo^vcver, did 
not go so fai' as to share her food with her adopted 
oftspring, at which Brehm ^vas surprised, as his monkeys 
always divided every tiling quite fairly with their own 
young ones. An adopted kitten scratched the above- 
mentioned atiectionate haheon, wlto eei'tainly liad a 
tine iiitelh^d, for she was much astonished at being 
scratchet], and immediately examined the kitten s feet, 
and without more ado hit off the edaw^s* In the 
/oological Gardens, I heard from tlie keeper that 
an old baboon (G, ckmma) had adopted a Ehesus 
monkey; hut when a young {Irili and mandrill were 
placed in the cage, she seemed to perceive that these 
iuoiikeys, though distinct species, w ere her nearer rela- 
tives, for she at once rejected the Rhesus and adopted 
hotii ot tlKun, The young Rhesus, as I saw, was g?‘eatly 
discoutented at heiog thus rejected, and it ivoiild, like 
a naughty chih], annoy and attack the young drill and 
}Q an drill whenever it could do so with saiety ; tins 
eonducit exciting great indignation i]i the old hiboori, 
Monkeys will also, according' to Brehm, defend their 
master w hen altad^ed by any one, as well as dogs to 
whom they arc attached, from the attacks of other 
'ilogs. But we here trenclr on the subject of s) mpathy, 
to which I shall recur* Some of ISrehmks monkeys 
took much delight in teasing, in various ingenious 
ways, a certain old dog whom they disliked, as well 
^s other animals* 

Most of the more complex emotions are common to 
die higher animals and ourselves. Every one has seen 
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how jealous a dog is of his master’s affectioo, if lavished 
on any other creature ; and I have observed the same tact 
witli monhejs* ^I'his shews that animals not only love, 
but have the desire to bo loved* Animals manifestly 
feel emulation* They love approbation or praise ; and 
a dog carrying a basket for his master exhibits in a high 
degi'ee self-complacency or pride* Tiiere caii^ I thinks, 
bo no doubt that a dog feels shame, as distinct from 
fear, and something very like modesty when begging 
too oi'tcn for food. A great dog scorns tlie snarling of 
a little dog, and this may be called magnanimity. 
Stiveral observers have stated that monl^eys certainly 
dislike being laughed at; and they sometimes invent 
imaginary offences. In tlie Zoological GrarJens I saw a 
baboon wdio always got into a furious rage when his 
keeper took out a letter or hook and read it aloud to 
him ; and his rage was so violent that, as I witnessed on 
one oceasiou, he bit his own leg till the blood flowed. 
We will now turn to the more intcllectnal emotions 
and faculties, ^vhich are very important, as forming the 
basis for the devclojmient of the higher mental powers. 
Animals manifestly enjoy excitement and suffer froin 
ennui, as may be seen with dogs, and, according to 
Eengger, with monkeys. All animals feel Wonder, 
and many exhibit Ctcriosiii/. They sometimes suffer 
Iroin this latter (juality, as when the hiinter plays antics 
and thus attracts them; I have witnessed this with 
deer, and so it is with the wary chamois, and with some 
kinds of wdld-ducks. Brehm gives a curious account of 
the instinctive dread which his monkeys exhibited 
towards snakes ; but their curiosity ivas so great that 
they could not desist from occasionally satiating their 
horror in a most human fashion, by lifting up the lid 
of the box in which the snakes were kept. I was so 
much siirprisecl at his account, that I took a stuffed and 
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coiled-up snake into the monkey-bonse at the >joo- 
lugical Gardens, and the excitement tbns caused was 
one of tbe most curious spectacles w'bich I ever bebebb 
Three species of Cercopitbecus w^re tlio most alarmed ; 
they dashed about tlieir cages and uttered sharp siguab 
cries of danger^ wbieh Avore understood by the other 
monkeys, A few young monkeys and one old Anubis 
baboon alone took no notice of tlio snake. I tbeu 
placed tile s tubed sjjeciinen on tbo ground in one of 
the larger compartments. After a time all the monkeys 
(iollectod round it in. a large circle^ and staring iin 
tontly, presented a most ludicrous appearance. They 
became extremely nervous ; so that when a wooden ball,, 
with w^hich they ^vexe himiliar as a plaything, was acci- 
dently moved in the straw, under w'hieh it w^as partly 
hidden, they all instantly stai'ted away. These monkeys 
behaved very difterently when a dead fish, a mouse, and 
some other ne\>^ objects w^ere placed in their cages ; for 
tboiigb at first frightened, they soon approached, handled 
and examined them. I then placed a live snake in a 
paper bag, w itli the mouth loosely closed, in one of the 
larger compartments. One of the monkeys immediately 
approached, cautiously opened the bag a little, peeped 
ill, and instantly dashed away. Then I witnessed what 
Brehm has described, for monkey after monkey, with 
head raised high and turned on one side, could not 
resist taking momentary peeps into the npriglit hag, 
at the dreadful object lying quiet at the bottom. It 
would almost appear as if monkeys had some notion of 
zoological affinities, for those kept by Brelim exhibited 
a strange, though mistaken, instinctive dread of inno- 
cent lizards and frogs. An oraug, also, lias been known 
to be much alarmed at the first sight of a turtle.^ 



^ W. C. L. Mftitiii, ^ Nat. Hijst, of Mammalia,^ 1841, p. 405, 
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Tlic principle oi Imitation is strong io maUj and 
especially in man in a barbarous state. Desoi^'^ has 
roinarhed that no animal voluntarily imitates ait action 
performed hy man, until in the ascending scale we 
come to nloni^eys, wliich are well-known to be ridiculous 
mockers* Animals^ howoverj sometimes imitate each 
othets' actions i thus two Sfjccies of wolves, which had 
l)een reared by dogs, learned to bark, as does some- 
times the jackal/^ but whether this t^an he called volun- 
tary imitation is another rpiestion* krooi one account 
whielr I have read, there is reason to believe that ]]U[>pies 
nursed hy cats sometimes learn to lick their feet and 
thus to clean their faces : it is at least certain, as I hear 
from a j)erfectly trustworthy friend, that some dogs 
behave in this mariner* Eirds imitate the songs of thoir 
parenis, and sometimes those of other birds ; and par- 
rots arc notorious imitators of any sound whidr they 
often hear* 

Hardly any hieulty is more important ibr the intel- 
le<!tual progress of man than the power of 
Animals deaiiy maniicst this power, as when a cat 
watches hy a hole and prepares to spring on its prey. 
Wild animals sometimes become so absorbed when tliiis 
engaged, that they may be easily approached. Mr. 
Hartlett lias given me a curious proof how variable this 
faculty is in monkeys. A man wlio trains monkeys to 
.act used to purebase common kinds from the Zoological 
Society at the price of five pounds for cadi ; but lie 
offered to give duuble the price, if he might keep three 
-or four of them for a few days, in order to select one. 
When asked bow lie could possibly so soon learn wlietlior 



Qunt(^d "by Yogt, ^ Ifemoire surlea MicTOC^plialc^a/ 3 867, p, ItJS. 

‘ The Variation of Animals and Plants undor Domesticatinii/ yoL 
4. p* *27* 
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a particular Kionkey would turu out a g'ood actor, be 
auswered that it all depended on their power of atten- 
tion. If wheii be was talking and explaining aiiytliiiig 
to a monkey, its attention was easily distracted, as by 
a lly on the wall oi: other trilling ob]ect, the ease was 
hopeless. If he tried by punishment to make an in- 
attentive monkey act, it turned sulky. On the other 
hand, a monkey which carefully attended to him could 
alwnrys be trained. 

It is almost superfluous to state that animals have' 
excellent Memories lor persons and places, A baboon 
at the Cape of G-ood Ilope, as I have been informed bv 
Sir Andrew Smith, recognised him with joy after an 
absence of nine months, I had a dog ^vho w'as sav^age 
and averse to all strangers, and I purposely tried his- 
memory atter an absence of five years and two days. I 
went near tlie stable ivhere he Hired, and shouted to 
him in my old manner ; he showed no joy, but in- 
stantly followed me out walking and obeyed me, 
exactly as if I had parted with him only half-an-houi" 
before. A train of old associations, dormant during dvo- 
years, had thus been instantaneously awmkened in his 
mind. ^ Even ants, as P. Huber has clearly shewn, 
recognised their felloiv-ants belonging to the same com- 
munity after a separation of four moiiths. Animals 
can certainly by some means judge of the intervals of 
time between reeniTent events, 

I he Imitginahon, is one of the highest prerogativ'es 
of man, by this faculty he unites, indopendentiv of 
the will, former images and ideas, and thus creates bril- 
liant and novel results. A poet, as Jean Paul Richter 
remarks,'^ “ who must reflect whether he shall make a 



'' ‘Le& Mtienrs dc:s Ftmi’mlii/ 1810,. p, Ijf)^ 

Quotfid in Dr, Maadaloy’s < 1‘JiysioIogy and Pathology of Mind 
ISGS, rp. 10, ii20, J 
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“ (iliaraeter say yes or no— to tiro devil witli Irim ; ho is 
“ only a stuihd corpse.” Dreaming gives ns the best 
notion of this power ; as ,T eau Paul again says, " I'he 
“ dream is an mvolnntary art of poetiy,” The value of 
the products of our imagination depends of course on 
the number, accuracy, and clearness of our impressions; 
■on our judgment and taste in selecting or rejecting the 
iuvoluntary combinations, and to a certain extent on 
oirr power of voluntarily combining them. As do^^s, 
cats, horses, and probably all the higher animals, even 
birds, as is stated on good autliority,'^ have vivid dreams, 
and this is shewn by tlieir movements and voice, we must 
admit that they jiossess some power of imagination. 

Of all the faculties of the human mind, it will, I 
presume, be admitted that Smsoft stands at tho summit. 
Few persons any longer dispute that animals po.ssess 
some pownr of reasoning. Animals may constantly be 
^seen to pause, deliberate, and resolve. It is a significant 
i'aet, that the more the liabits of any particular animal 
arc studied by a naturalist, the more he attributes to 
reason and tlm less to unlearnt instincts,'® In future 
diapters we shall see that some animals extremely low in 
the scale apparently display a certain amount of reason, 
rto doubt it is often difficult to distinguish between the 
power of reason and that of instinct. Thus Dr Hayes 
in his work on ‘The Open Polar Sea,’ repeatedly re- 
marks that his dogs, instead of continuing to draw the 
sledges iu a compact body, diverged and separated wdieu 
they came to thin ice, so that their weight mi<drt be 
more evenly distributed. Tliis was often tlie first’ w'am- 



I>J*, Jeidnn, ' Dirds of India," yoI i. 1862 . p. 

, " f ‘ '^*1“ Amoriain Bcavfir,’ 1868 offerjj 

goal illa.stration ot fins icmark. I cannot, however, avoid thinkin"- 
that he goes too far m underrating tiie power of Instinct. “ 
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ing and notice which the travel lora received that the ice 
was hocoming thin and dangerous. Now, did tlie dogs 
act thus from the experience of each individual, or from 
the example of the older and wiser dogs, or from an 
inherited habit, that is from an instinct ? This instinct 
might possibly have arisen since the time, long ago 
when dogs were first, employed by the nati\os in "draw- 
ing their sledges ; or the Arctic wolves, the parent-stock 
of the Esquimaux dog, may have acquired this instinct 
impelling them not to attack their prey in a close pack 
when on thm ice. Questions of this Idnd are most 
dim cult to answer* 

So^ many tacts have been recorded in various works 
shewmg^ that animals possess some degree of reason, 
that I will here give only two or three instances, authen- 
ticated by Eengger, and relating to American monkeys 
winch stand low in tlieir order. He states that when 
he first gave eggs to his monkeys, they smashed tliem 
and thus lost mudi of tlieir contents ; afterwards they 
gently hit one end against some hard body, and picked 
■olF the hits of shell with their fingers. After entting 
themselves only once with any sharp tool, they would 
not touch it aga.iu, or w'ould handle it witli the greatest 
care. Lumps of sugar were often given them wwapped 
up in paper ; and Eengger sometimes put a live ivasp 
m the paper, so that in hastily unfolding it they got 
stung ; after this had once happened, they always first 
held tlie jiacket to their ears to detect any movement 
within. Any one who is not convinced by sudi facts as 
these, and by what ho may observe with his own dogs, 
that animals can reason, would not be convinced by 
anything that 1 could add. Nevertheless I will give 
one ease with respect to dogs, as it rests on two distinct 
observers, and can hardly depend on the modification 
of any instinct. 
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Mr. Colquliomi wJogfid tw(j wild-ducks, wluieh lell 
oil tlie opposite side of a streani ; liis reti'iever tried to 
bring over both at once, but could not succeed; sb& 
then, though never before known to ruffle a feather, 
delibei-atoly Icilled one, brought over the other, and rt;- 
tnmed for the dead bird. Col. Hutchinson relates that 
two partridges wore shot at once, ono being killed, the 
other w^onnded ; the latter ran away, and iwis caught by 
the retriever, who on her return came across the dead 
bird; “she stopped, evidently greatly piiz/led, and 
'• after one or two trials, finding slie could not take it np 
“ without pennittiiig the escape of the winged bird, shcr 
“ considered a moment, then deliberately murdered it 
“ by giving it a severe enmeb, and afterwai’ds brought 
*• away both together. This was the only known 'in- 
“ stance of her ever having wilfully injured any game." 
Hero wo have i-eason, though not quite perfect, for tlie 
retriever might have brought the wounded bird fii'st 
and then returned for the dead one, as in the ease of 
the two wild-ducks. 

The muleteers in S. America say, “I will not give 
“ you the mule whose step is easiest, but h mas radonal, 
“ — the one that reasons best;” and Humboldt'" adds" 
“this popular expression, dictated by long experiencfv 
“ combats tlm system of animated raaciiiues, better per- 
“ haps than all the arguments of speculative philosophy.” 

It has, T think, now been shewn that man and the 
higher animals, especially the Primates, have some few 
instincts iu common. All have the same senses, intui- 
tions and sensations— similar passions, affections, and 
emotions, even the more complex ones ; they feed 

" ‘ JTooi- and the Loch,’ p. 45. Col. Hutehmson cii ‘ Do- 
Breaking/ ISoOj p. 46 , ^ 

Pprsoiifil NsiiTative/ traiu?lat.j voL iii. p* 106, 
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'vondcrancl curiosity; they possess the same faculties 

th memory, imagiuatioii, and reason, 

though m Tory diiferent degrees. I^eveitheless many 

reumTh '"'u- «ep*irated througli his 
mental i.multies liy an nnpassa.ble barrier from all the 

loiier annuals. T formerly made a collection of above 
a_ score ol .such aphorisms, but they are not worth 
gn^mg as their wide difference and number prove the 
difiiculty, if not the impossibility, of the attempt. It 
has been asserted that man alone is capable of progres- 
sive improvement ; that he alone makes use of toots or 
^ re, domesticates other animals, possesses property, or 
employs language; that no other animal is Lfion- 
scious, oomprcl.emls itseJi; has the power of abstraction, 

4 beauty, is liable to caprice, has the feeling of grati- 
tude, mystery, &c. ; believes in God, or is endowed with 
a conscience. 1 will Jmzard a- few remarks on the more 
Jmiiortant and interesting of these points 

maintained that man 
' ' . , capable of progressive improvement. With 

-animals looking first to the individual, everyone who 

vonn^ '^^imrience in setting traps knows that 

> rang animals can bo caught mudi more easily than 
old ones ; and they can he much more easily approached 
by au enemy. Even with respect to old Limals^ t 
impossible to catch many in the same place and in the 
^ame kmd of trap, or to destroy them by the same kind 
improbable that all should have 
par ta ken of the poison, and impossible that aU should 
have been caught in the trap. 'Ihey must learn caution 
by seeing their brethren caught or poisoned. In North 
- merica, where the fur-hearing animals have long been 



MOL. I, 



Quot&l by Sir C, LyelJ, ■ Aiifi'riiiity of Man,’ ji. 4U7, 
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pursNccI, they exhibit, according to the unanimous tes- 
timony of all observers, an almost incredible amount 
of sagacity, caution, and cunning ; but trapping has 
been there so long carried on that inheritance mav have 
come into play. 

If we look to successive generations, or to tlie race, 
there is no doubt that birds and other animals graduallv 
both ac(piire and lose caution in relation to mim or 
other enemies ; and this caution is certainly in chief 
part an inherited habit or instinct, but in part the result 
of mdividual experience. A good obseiwcr, Tjoroy,®' 
states that in districts where foxes are much bunted,, 
the youug when they first leave then’ burrows are in- 
contestably much more wary tiian the old ones in dis- 
tricts where they are not much disturbed. 

Onr domestic dogs are descended from wolves and 
jackals/* and though they maj^ not liavm gained in 
emming, and may have lost in waryness and suspicion, 
yet they havQ progressed in certain moral qualities, 
such as in affection, trust-w-ortliiness, temper, and pro- 
bably in general intelligence. The common rat has 
conquered and beaten several other species through- 
out Europe, in parts of North America, New Zealand, 
and recently in E ormosa, as well as on the mainland of 
China. Mr. Swinlioe,®® who describes these latter cases, 
attributes the victory of the common rat over the large 
Mus eomn^a to its superior cunning; and this latter 
quality may be^ attributed to the habitual exercise of 
all its faculties in avoiding extirpation by man, as well 



‘ Journal of Rescarclies daiTn^ ilio Yoyage of ilio “ Beagle/^ " 18i5 
p. 398. ^ {)dgin o£ Species/ edit, p, 2d0. ^ 

Loltres I*Lil, ^ur ITntelKgtTioe des Aniniaiis/ uou voile edit 

1802, p. 86. 

See the evidence on this ho^d in ehap. i. vol i, ^ On the Variatiorj 
of Annuals and Plants imdci- Domestication/ 

^ Proc. Zoolog. Soe/ 1801^ p. ISG, 
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as to nearly all tlio less cimniiig or weak-minded rats 
Laving been successively destroyed by Lira. To mam- 
tain^ independently of any direct evidence, that no 
animal during- the course of ages lias progressed in 
intellect or otlier mental laenlties, is to beg the question 
of the evolution of s|>ecies. Hereafter we shall see that, 
according to Lartet, existing mammals belonging to 
several orders have larger brains than their ancient 
tertiary prototypes. 

It has often been xSaid that no animal uses any tool ; 
but the chimpanzee in a state of nature cracks a native 
fruit j somewliat like a walnut, with a stoiie.^ Kengger^* 
easi ly taught an American monkey thus to bi'eak" open 
hard palm-nuts, and afterwards of its own accord it 
used stones to open other kinds of nuts, as well as 
boxes. It thus also removed the soft rind of fmit that 
had a disagreeable flavour. Another monkey was taught 
to open the lid of a large box with a stick, and alters 
wanis it used the stick as a lever to move heavy bodies ; 
and 1 have myself seen a young orang put a stick into 
a crevice, slip liis hand to the otlier end, and use it in 
the proper manner as a lover. In the cases just men- 
tioned stones and sticks were employed as imploinents j 
hut they are likewise used as weapons. Brehm states, 
on the authority of the well-known traveller Schimper! 
that in Abyssinia when the baboons belonging to one 
species ((7. geladctj descend in troops from the moun- 
tains to plunder the fields, they sometimes encounter 
troops of another species (a hamadrym), and then a 
fight ensues* I he G'eladas roll down great stones, which 
the Hamadryas try to avoid, and then both species, 



B^wage and Wyniim m 'Eosfon Jointial of Nat vol iv 

1843-4^^, p. SSS. 

‘ Siiugethiore von Paraguay/ s. 51 - 5 G, 

‘ Thierlobcii/ E. 1 a. 70, S3. 
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malting a great uproar, riisli iiirioiijuly against eaeh 
otlie r. Brohro , who n accoinpan yin g the 1) u ko of Cohn rg- 
Gotlia, aided in an attack with tirti-arms on a troop of 
baboons in the pass of Mensa in Abyssinia* The baboons 
in retnrn rolled so many stones down the mountain, 
some as large as a man's head, tliat the attackers had 
to beat a hasty retreat ; and the pass was actually for 
a time closed against the caravan. It deserves notice 
that these baboons thus acted in concert* Mr. Wah 
lace^^ on three occasions saw female orangs, accom- 
panied by their young, “ breaking off branches and 
the great spiny fruit of the Durian tree, with every 
“ appearance of rage ; causing such a shower of missiles 
as effectually kept us from approaching too near the 
tree." 

In the Zoological Gardens a monkey wdiicli had weak 
teetlL i]sed to break open nuts with a stone ; and I was 
assured by the keepers that this animal, after nsing the 
stonOj bid it in the straw, and would not let any other 
nioiikey touch it. Here, then, have the idea of 
property ; but this idea is common to every dog with a 
bone, and to most or all birds with their nests* 

The Duke of Argyll ^ remarks, that the fasiiioning of 
an implement ior a special purpose is absolutely peculiar 
to man ; and he considei's that this forms an immeasur- 
able gulf between him and the brutes. It is no doubt 
a very important distinction, but there appears to me 
much truth in Sir d. Lubbock s suggestion,-® that when 
primeval man first used flint-stones for any purpose, he 
^voiild have accidentally splintered them, and would 
then have used the sharp fragments. Drom this step 
it would he a small cue to intciitioually break the 



^ Ttie Jlalay AreIili>elfLgof voL i, 1861), p. S7. 
*• Pfim( val Man/ 1869, pp. It5, H7. 

* PreJiiijtanc Tilings/ lS6o, p. 47B, KC. 



© Darwin Online http://darwin-online.org.uk/ 



Chap. II. 



MENTAL POWERS. 



53 



flints, and not a very wide step to rudely fashion them. 
This latter advance, however, may have taken long 
ages, if we may judge by the immense interval of time 
whi(.-h elapsed before the men of the neolithic period 
took to grinding and polishing their stone tooLs. In 
breaking the flints, as Sir J, Liibhotjk likewise remarks, 
sparks would have hcen emitted, and in grinding them 
heat would liavo boon evolved: *^thus tlie two usual 
“ methods of obtaining lire may have originated.” The 
nature of lire would have been known in the many 
volcanic regions where lava occasionally flows through 
forests. The anthropomorphous apes, guided probably 
by instinct, build for themselves temporary platforms ; 
but as many instincts are largely controlhxl by reason, 
the simpler ones, such as this of bnilding a platform, 
might readily pass into a voluntary and conscious act. 
The orang is known to cover itself at night with the 
leaves of the Pandaniis ; mid Brehm states that one of 
his haboons used to protect itself from the heat of thc^ 
sun by throwing a straw-mat over its head, in these 
latter habits, ^ve probably see the first steps towards 
some of the simpler arts ; namely rude architecture 
and dross, as they arose amongst the early progenitors 
of man. 

Language . — 'Tins faculty has justly been considered as 
one of the chief distinctions between man and the low er 
animals. But man, as a highly competent judge, Arch- 
hisliop Wiiately remarks, ^'is not the only animal tliat 
can maJ^e use of language to express what is jiassing in 
his mind, and (-an nnderstand, more or less, what i.s so 
expressed by another/^ In Paraguay the azarse 
when excited utters at least six distinct sounds, which 



Q.iKj|;t<l ill ^ Antlirapological Eeview/ 1SG4, p. I.>S. 
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excite in other monkeys similar cniotioiis*^^ The move- 
ments of the features and gestures of monkeys are un- 
derstood by uSj and they partly understand onrs, as 
Eenggor and others declare. It is a more remark- 
able fact that the dogj since being domesticated j has 
learnt to liark^^ in at least four or five distinct tones* 
Although harking is a new ark doubt the wild spe- 
cies, the parents of the dog, expressed their feelings 
by cries of various kinds. With the domesticated 
dog we have the hark of eagerness, as in the chase; 
that of anger; the yelping or howling bark of despair, 
as when slmt up ; that of joy, as when starting on a 
walk w ith his master ; and the very distinct one of 
demand or supplication, as wdien wishing for a door or 
^yindow to be ojKmed* 

Articulate language is, however, peculiar to man; 
hut he uses in common with the lower animals inarti- 
culate cries to express his meaning, aided by gestures 
and the movements of the muscles of the face.^^ This 
especially holds good with the more simple and vivid 
feelings, wliich are but little connected with our higher 
intelligence. Our cries of pain, fear, surprise, anger, to- 
gether wdtli their appropriate actions, and the murmur 
of a mother to her beloved child, are more expressive 
than any words. It is not the mere power of articula- 
tion that distinguishes man from other animals, for as 
eveiy ono knows, parrots can talk ; but it is his large 
power of conneeting definite sounds with definite ideas ; 
and this obviously depends on the development of the 
mental faculties* 



ibid, s, 

See my * VaiiiLtioTi of Animals an(i Plants under Df>raostieation ^ 
vol. i. p. 27. ’ 

Seo a (liKon.ssion on this subject in Mi. E. B* Tylor’s very interest- 
iug y^ ork, "Besearches into the Early History of Manlnndj' tSbS, ebaps. 
ii. to IV. 
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As Home Tooke, one of the founders of the noble 
science of philology, observes, language is an art, like 
brewing or baking ; but writing would have been a 
much more appropriate simile. It certainly is not a 
true instinct, as every language has to be loamt. It 
differs, however, widely from all ordinary arts, for man 
has an instinctive tendency to speak, as we see in the 
hahhle of our young children ; whilst no child has an 
instinctive tendency to brew, bake, or write. Moreover, 
no philologist now supposes that any language has 
heen deliberately invented ; each has been slowly and 
uiiconscionsly developed by many stops. The sounds 
uttered hy birds offer in several respects the nearest 
analogy to language, for all the members of the same 
species utter the same instinctive cries expressive of 
their emotions; and all the lands that have the power 
of singing exert this power instinetively ; hut the actual 
song, and even the call-notes, are learnt from their 
jiarents or foster-parents. These sounds, as Haines 
Barrington has proved, “are no more innate than 
“ language is in man.” The first attempts to sing 
■“ may be compared to the imperfect endeavour in a 
“ child to babble.” The young males continue prac- 
tising, or, as the hird-catchers say, recording, for ten 
or eleven months. Their fust essays show Iiardly a 
rudiment of the future song ; hut as they grow older 
we can perceive what they are aiming at ; and at last 
they are said “ to sing their song round.” A'cstlings 
■which have learnt the song of a distinct species, as 
with the canary-birds edneated in the Tyrol, teach and 
transmit their new song to their offspring. The slight 
.natural differences of song in the same species inha- 

Hou. Dailies Earringtoa in ^ Phllosopii. TraTJEacslious/ 1773, p, 
.2G2. Sc.^e alyo Durcaii de la Malle, in ' Arm. dcs Sc. Nat/ 3rd fetuics, 
Zoolog. tom. X. p. 119* 
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biting dibcrent distrii^ts may be appositely eompared, 
as Barrington remarks, '"to provineial dialects;'' aiici 
the songs of allied, though distinct species may be com- 
pared with the languages of distinct i^aces of man, 1 
Iiaye given the foregoing details to shew that an in* 
stiiictive tendency to acquire an art is not a peculiarity 
confined to man. 

With respect to the origin of articulate language, 
after having read on the one side the highly interesting 
works of Mr. Hensleigli Wedgwood, the lic}v, F, Farraiv 
and Prof. Schleicher, and tlie celebrated lectures of 
Prof* Max Miillcr on the other side, I cannot doubt that 
language owes its origin to the imitation and mo- 
dification, aided by signs and gestures j of varioiis 
natural sounds, the voices of other animals, and man's 
own instinct! v-e cries. When wo treat of sexual selcc' 
tion we shall see that primeval man, or rjither some 
early progenitor of man, probably used bis voice largely, ' 

as does one of the gibbon-apes at the present day, in 
producing true musical cadences, that is i}i singing; 
we may conclude from a widely -spread analogy that 
this power would have been especially exerted during 
the courtship oi' the sexes, serving to express various 
emotions, as love, jealousy, triumph, and serving as a 
challenge to tlieir rivals. Tlie imitation by aiticulate^ 
sounds of musical cries might have given lise to 
words expressive of various complex emotions. As 
bearing on the subject of imitation, the strong tendency 
in our nearest allies, tlie moIl]^eys, in inicrocephalonB 



‘ On the Origin of by H. Wedgwood, 18GG, ' Cliajders 

OEi I.an^mgo/ by tlio Eev. F. W. Farrar, 18G5, These works are most i 

interesting. Ban ^ ] >e la Fhya. et de l^arole; par Albei t Lemome, j 

1865, p, 100. The work on this snbjcet, by the lato Prof. Aiig. Schlei- j 

cher, ha^ been Uanslaknl by Dr, Eikkers into Engliwh, under the titlo^ ; 

of ’ Darwinism te,sled hy the Seience of T4ingi-uige,’'lS6a, t 
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idiots^^ aiKl in tlic barbarous races of inaukindj to irai- 
tnte wlmttjver they hear deserves notice* As monkeys 
certainly understand imicb tbat is said to tliem by man,, 
and as in a state of nature they utter signal-cries of 
danger to tlreir fellowSj^ it does not appear altogethei' 
incredible, that some imosnally ape-like animal- 
should have thouglit of imitating the groyd of a beast 
of prevj so as to indicate to liis fellow monkeys the 
nature j of the expected dangciu* And this would havo 
been a first step in the formation of a language. 

As tire yoiee was used more and more, the vocal 
organs would have been strengthened a}id perfected 
through the principle of the inherited effects of use ; 
and this would have reacted on the power of speecln. 
Biit the relation between the continued use of language 
and the development of the brain has no doubt been far 
more important* The mental powers in some early pro- 
genitor of man must have been more highly developed 
than in any existing ape, before even the most imperfect 
form of speech could have come into use ; but wo may 
confidently believe that the continued use and advance- 
]neut of this powor would have reacted on the mind by 
enabling and encouraging it to carry on long trains of 
thought, A long and complex train of thought can no^ 
more be (‘arried on without the aid of w^ords, whether 
spoken or silent, than a long calculation without the 
use of figures or algebra* It appears, also, that oven 
ordLuary trains of tli ought almost re(iuire same form of 
language, for the dumb, deaf, and blind girl, Laura 
Bridgman, was observed to use her lingers whilst dream- 



Vogt, ^Alemoire siir le.^ ^licrooep] vales,’ 1S67, p, 169, tVith 
respect to ' savages, I have given some factn in mj ^Journal of" 
llesearclieS)’ isifi, p, 20G, 

Sec clear evidc^nce on this head in the two vvorlvS so often quoted,. 
1:)V Urehm and Reugger, 
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ing. ‘ :N cvertJieless a loiig succession of vivid and con- 
nected ideas, may pass through the mind without the 
aid of any form of language, as ive may infer from the 
prolonged dreams of dogs. We have, also, seen that 
re iieirei-togs are able to reason to a certain extent; 
and this they manifestly do without the aid of lan^ua->e 
ihe intimate connection between the brain, as it°is 
now developed in us, and the laculty of speech, is well 
sliewn hy those curious cases of brain- disease, in which 
■speech IS specially affected, as when the poiver to re- 
loeiober substantives is lost, whilst other ivords can be 
correctly nsed.^=^ There is no more improhabllitv in 
the effects of the continued use of the vocal and mental 
orgims hemg inlierited, tlian in the oa.se of liand^ 
writing, whicli de])ends partly on the structure of the 
oand and partly on the disposition of the mind; and 
Jiand-wTitiiig is certainly inherited,^® 

Why the organs now used for sjieech should have 
been originally perfected for this purpose,, ratlier than 
nny other organs, it is not ditlicult to see. Ants have 
■considerable powers of intereomnmnieatioii bv means 
ol their anteniim, as sliewn hy Huber, who devotes a 
ivhole chapter to their language. We might have used 
our fingers as efficient instruments, for a person with 
practice can report to a deaf man every word of a speech 
rapidly delivered at a public meeting ; but the loss of 
our hands, ivliilst thus employed, would have been 
a serious inconvenience. As all the hidnw mammals 
possess vocal organs constructed on tlie'’same general 

^5 Mind,’ 2nd ndit, ISSS, p. 199. ^ 

.1 eases have been reeorda]. for instance 

Intellectnal Powers,’ by Dr. Abercrombie; 

Si. II 7 ^"" Animals anil Plants under Eoniestieatioii,’ vol. 
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plan with ours, and which are used as a means of commu- 
nication, it was ohylously probable, if the power of com- 
munication had to be improyed, that these same organs 
'would have bc^eii still further developed ; and this has 
been effected by the aid of adjoioing and well-adapted 
parts, namely the tongue and lips>^ The fact of the 
liigher apes not using their vocal organs for speech, no 
doubt depends on their intelligence not having been 
sufficiently advanced. The possession by tliem of organs, 
which with long- continued practice might have been 
used for speech, although not thus used, is paralleled by 
the case of many birds wdiich jiossess organs fitted for 
singing, though they never sing. Thus, the nightingale 
and crow have vocal organs similarly <‘.onstmcted, these 
being used by the former for diversified song, and hy 
the latter merely for oroaking*^^ 

The formation of difl'erent languages and of dis- 
tinct species, and the proofs that both have been de- 
veloped through a gi^adiial process, are curiously the 
same.^^ But w^e can trace the origin of m^iny words 
further back than in the case of species, for we can 
jnn'ceive how they have actually arisen from the 
imitation of various sounds, We tiud in distinct 
languages striking homologies doe to community of 
descent, and analogies due to a similar process of 



some good remarks io this effool hy Dr, MfuKlsley, ^ Tlie 
rhvKiology and rtithology of Mind/ ISGS, p, 199. 

MacgOlivrsiy, ‘Hist, of Uritis]! Birds/ toL li. 1839, p, 29. An 
^f^xoellent obi>{5iTor, Mr. liluckwall, I'emark^ that the magpie learns to 
pi'onouuco single words, und even short sentenees, more readii j Ilian 
almost any other Britisli bird ; yet, as ho adds, after long and closely 
invesligatirig its habits, he has never known it, in a stale of natui-e, 
display imy unusual capacity for imitation. ‘ Itcscarclies in Zoolo*^^ ’ 
1831, p. I5S, 

8ee the verj^ interesting j>a.ia]lelism between the development of 
.species and languages, given hy Sir C. Lyell in ‘ The 0 colog. Evidences 
of the Antiquity of Man/ 1863, chap, xxiii. 
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formation. The umniier in ivliich certain letters or 
sounds diauge when others change is very like corre- 
lated growth. We have in botlr cases the reduplication 
of parts, the effects of long-continued use, and so forth. 
The frequent presences of rudiments, both in languages 
and in. species, is still more remarkable. The letter* )« 
in the word am, means I; so that in the expression lam,. 
a siiperllnous and useless rudiment has been retained. 
In the spelling also of words, letters often remain 
as the rudiments of ancient forms of pronunciation. 
Languages, like organic beings, can be classed in groups 
under groups ; and they can be classed either naturally 
according .to descent, or artificially by other characters., 
Dominant languages and dialects spread widely and 
lead to the gradual extinction of otlicr tongues. A lan- 
guage, lilie a species, when once extinct, iievci-, as Sir 
L. Lyell remarks, reappears. The same language ncyer 
has two birth-placfis. Distinct languages mav be crossed 
or blended together.''^ \Vc see variability in every 
tongue, and new words are continually cropping up ; but 
as there is a limit to tlic poivers of the memory, single 
words, like whole languages, gradually become” extiimt^ 
As Max Midler has well remarked : — “ A struggle for 
‘‘ life IS eonstaotly going on amongst the wtn-ds and gram- 
“raatical forms in each language. ''I'he better^ tlie 
sliorter, tlie easier forms are constantly gaining the 
‘' upper hand, and they owe their success to their own 
“ inherent virtue. ’ To these more important causes of 
the survival of certain Tvordsj mere novelty mB,y I 
think, be added ; for there is in the mind of man a strono' 
love for slight (-hanges in all things. The survival or 



^ - See to this effeet by tl.e Uev. V. W. Perrsn, i.i an infeiwsf^ 

“I’liilology and Dfa'wiu;?m ” in ■ Natiwe,' 3Inrek 

^Xatiiro/ Jaij. Gtli, 1870, p. 257. 
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jiresorvation of ceitaiii favoured words in the struggle 
■for existence is natural selection. 

The perfectly regular and wonderfully complex con- 
strnction of the languages of many barbarous nations 
has often beeji advanced as a proof, either of the divine 
t)rigiii of these languages, or of the high art and former 
■civilisation of their founders. Tims Ih von Sehlegel 
writes : “ In those languages which appear to be at the 
lowest grade of intellectual culture, ive frequently ob- 
“ serve a very high and elaborate degree of art in their 
“ grammatical structure. This is especially the case with 
“ the Bas(jue and the Lapponian, and many of the Ame- 
ricau languages.” But it is assuredly an eiTor to speak 
of any language as an art in the senso of its having 
been elaborately and methodically formed. Philolo- 
gists now admit that conjugations, declensions, &c,, ori- 
ginally existed as distinct words, since joined together ; 
and as such words express the most obvious relations 
between objects and persons, it is not sui'prising that 
they sliouhi have been used by the men of most ra<;es 
during the earliest ages. With respe<!t to perfection, 
the following illustration will best shew how easily we 
may err ; a Criiioid sometimes consists of no less 
than 1.50,000 pieces of shell,'“‘ all arranged with per- 
fect symmetry in radiating lines; but a naturalist does 
not consider an animal of this kind as more perfect 
than a bilateral one with comparatively few parts, 
and with none of these alike, excepting on the opposite 
sides of the body. He jtistly considers the differen- 
tiation and sppxialisation of organs as the test of per- 
f(;ction. So with languages, the most symmetrical and 
complex ought not to be ranked above irregular, abbre- 



Quoted by C. S, Wake, Cliupters on llan,' ISGSj [k 101, 
Bncklundy ‘ Bridgewater Treatise ^ p- 411, 
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viated, and bastardised languages, wkieh have borrovved 
expressive words and useful forms of constnietion from 
various conquering, or conquered, or immigrant races. 

From these few and imperfect remarks I conclude 
tliat tlie extremely complex and regular construction of 
inany barbarous languages, is no proof that they owe 
tneir ongiii to a spe<ual act of creation.'^ Kor as 
we have scon, does the faculty of articulate speeeli in 
itself offer any insuperable objection to tlie belief that 
man lias boon dove loped from some lower form. 

Sfilf-consdoumess, Individuality, Ahdraction, General 
Ideas, (fc.— It would be useless to attempt discussing 
these bigh faculties, whidi, according to several recent 
writers, make the sole and complete distinction between 
man and the brutes, for liardly two authors agree iu their 
definitions. Such faculties could not have been fully 
developed in man until bis mental powers liad advanced 
to a high standard, and this implies the use of a perfect 
language. Xo one supposes that one of the lower ani- 
mals reflects whence he comes or whither lie troes,— 
what IS death or what is life, and so forth. But can 
we feel sure that an old dog witli an excellent memorv 
and some power of imagination, as shewn bv bis 
dreams, never reflects on his past pleasures in tlie 
chase ? and this would bo a form of self-consciousness 
Oil the other hand, as Biichuer^* has remarked, how 
little can the liard-worltecl wife of a degraded Australian 
savage, who uses hardly any abstract words and cannot 
count above four, exert her self-consciousness, or reflect 
on the nature of her own existence. 



" on simplification of languages, hj Sir 

r, LiibLock, Ongin of Civiligalion/ 1S70, p. 27S* , ^ ? J 

T'fieorie Dai wiaienue/ Prencli translate 
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That ^ animals retain their mental individuality is 
unquestionable. A^Hicn my voice awahened a train of 
old associations in the mind of tho above-mentioned 
dog, he must have retained bis mental individuality,, 
although every atom of his brain had probably under- 
gono change more than once during the interval of five 
years. This dog might have brought forward the 
argument lately advanced to crusli all evolutionists, 
and said, “I abide amid all mental moods and all 
(, changes. . . . The teaching that atoms leave 

‘■their improssious as legacies to other atoms falling 
“ into the places they have vacated is contradictory of 
“ the utterance of consciousness, and is therefore false ; 
“but it is the teaching necessitated hy evolutionism,' 
“ consequently the hypothesis is a false one.”^^ ' 

Sense of Bewniij. — This sense has been declared to 
be peculiar to man. Eut when we behold male birds 
elaborately displaying their plumes and sphuidid colours 
before tho females, wdiilst other birds not tlius deco- 
rated make no such display, it is impossible to doubt, 
that the lemalos adinhe tlie beauty of tlicir male part- 
ners. As women everywhere deck themselves with 
these pinnies, tho beauty of such ornaments cannot be 
disputed. The Bower-birds hy tastefully ornamenting 
their playing-passages with gaily-coloured objects, as 
do certain humming-birds their nests, offer additional 
evidence that they possess a sense of beauty. So irtth 
the song of birds, the sweet strains poured forth by the 
males during the season of love are certainly admired 
by the females, of which fact evidence will hereafter be 
given. If female birds bad been incapable of appre- 
ciating the beantifui colours, the ornaments, and voices 



The Eev, Di. J, M'Caiin, ‘ AntLDarwinism/ p. 13. 
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of their male partners, all the lahonr and anxiety exhi- 
bited by them in displaying their eliarms before the 
females would have been thrown aivay ; and this it is 
impossible to admit. Why certain briglit cohnirs and 
certain sounds should exeite pleasure, wh(in in liarmony, 
cannot, I presume, be explained any more than W'hy 
certain flavours and scents are agreeable ; but assuredly 
the same colours and the same sounds are admired by 
us and by many of tbe lower animals. 

The taste for the heaiitiful, at least as far as female 
beauty is coneerned, is not of a .special nature in tlie 
lniman mind ; for it differs widely in the difien.'nt 
laciea of man, as will hereafter be shewn, and is not 
■quite tlie same even in the different nations of tlie 
same race. Judging from the hideous ornaments and 
the equally hideous music admired by most sai'ages, it 
miglit 1^0 urged that their aisthetic feculty was not so 
highly developed as in certain animals, for instance, in 
birds. Obviously no animal would bo capable of ad- 
miring such seenes as the Iieaveiis at night, a beautiful 
landseajte, or relin(?d music; but such high tastes, de- 
I)ending as they do on culture and complex associa- 
tions, are not enjoyed by barbarians or by uneducated 
persons. 

Many of the facadties, ivliich have been of inesti- 
mable service to man for his itrogressive advance- 
ment, such as the powers of the imagination, wonder, 
curiosity, an undefined sense of beauty, a tendency 
to imitation, and the love of excitement or novelty, 
could not fail to liave led to the most capricious 
changes of customs and fashions. I have alluded to 
this point, because a recent writer has oddly fixed 
on Capi-ice “as one of the most remarkable and 



Dec, 18C9. p, 



© Darwin Online http://darwin-online.org.uk/ 



<JlTAP, U. 



31ENTAI. rOWEES. 



65 



typical diffi^reiiees between ravages and brutes*” But 
not only can we pereeive how" it is that man is capri- 
eioiiSj but the lower animals are, as we shall liereafter 
see, capricious in their affections, aversions, and sense 
of beauty* There is also good reason to sTispect that 
they love novelty, for its owni sake. 



Belief in God — Religion . — ^Thero is no evidence that 
Tnan was aboiiginally endowed with the ennobling 
belief in the existence of an Omnipotent God* On the 
contrary there is ample evidence, derived not h'om hasty 
travellers, but from men who liave long resided witli 
savages, that numerous races have existed and still 
exist, wlio have no idea of one or more gods, and w^ho 
have no words in their languages to express such an 
idea,^^ The question is of com^e wholly distinct from 
that liigher one, whether there exists a Creator and 
Ruler of the uni verse; and tliis has been answered in 
the affirmative by the highest intellects that have ever 
lived* 

Iff however, ^vo include tinder tiie term " religion ” the 
belief in unseen or spiritual agencies, the case is wliolly 
different; for tliis belief seems to be almost universal 
with the less civilised races* Kor is it difficult to 
comprehend how it arose* As stxm as the important 
faculties of the imagination, wonder, and curiosity, 
together Avith some power of reasoning, had become 
paitially <leveloped, man would imturally have craved 
to understand Avhat was passing around liim, and 
have vaguely speculated on his own existence. As 

See an c^LCtrllcnt ait id e on tLia snbjeet bj" the Tiev. F IfV. Farrar, 
iai the ^ Antlii-oijologii'ijil llcview,’^ Aug* ] S04, p. eexvii. For fiu-ther 
laeta see Sir J* Lnbbeck, ^ Piehistorio Times,’ 2ii4i edit* 1S60, p. 564 ; 
tiiid especially the chapters on Ucligion in liis ‘ Origin of Civilisation,’' 
1876. 
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Mr, McLennan has remarked, ^•Soiiie explanation of 
the pbeiiomena of life, a man must feign for himself; 
^‘ and to judge from the tmiyers^Jity of it, the simplest 
h}Yothesis,.and the hrst to oceur to men, seems to have 
“ been that natural phenomena are aseribable to the pre- 
sence in animals, plants, and things, and in the forces 
of nature, of sncli spirits prompting to action as men 
“ are conseions tboj tbemselves possess/' It is ^srobable, 
i\s Mr, Tylor lias (dearly shewn, that dreams may have 
fiist given T'ise to the notion ot spirits * for savages do 
not readily distinguish between subject! v^e and objective 
impressions, TV'ben a savage dreams, the figures which, 
appear before him are believed to have come from a 
distance and to stand over him; or “ the soul of the 
“ dreamer goes out on its travels, and corners home with 
“ a remembrance of what it lias seen,'* But until the 
abovemamed faculties of imagination, curiosity, reason, 
&c,, had been fairly wrdl developed in the mind of man,, 
bis dretims would not have led him to believe in spirits' 
any more than in the case of a dog* 

The tVoi'Sillip of AmmaJs aM Plants, in tbe Review 

Oct 1, 1S09, p. 422. , 

Tylor, ^ Early Histoiy of Mankind/ 1865, jp 6, See also tixe three 
bti iking chapters on the Development of Religion, in Lubbock’s ' Qjigin 
of Civilisation/ 1S70. In a like manner Mr. Herbeit Spencer in his 
iiigenions essay in the ‘ Fortnight] y Review* (May 1st, 1S70, p. 585) 
acconiLts for the earliest forms of i-eliglous belief throughout tl ie wor]c4 
by man lieing led through dre.ams, shadows, and other causeE, to look 
at Jiimseif as a. donble essence, corpoieal and spirituah As the spiri trial 
being is su]>j)03ed to exist after death and to be powerful it is propi- 
tiated by various gifts and ecreinonics, and its aid invoked. He then 
further shews that iiemes or nicknames given from some animal or 
otiior oliject to ilm early progemtorE or fonndets of a tribe, are sup- 
posed after a long interval to represent t[iO real progenitor of the tribe ; 
and such animal or object is then naturally believed still to exist as 
a spirit, is held sacred, and worshipped as a god, Nevertheless J camiotr 
but suspect that there is a still earlier and ruder stage, when anything 
whidi manifests power or movement is thought to bo endowed witk 
some form of life, and with mental faculties aimlogOLis to our owe. 



© Darwin Online http://darwin-online.org.uk/ 



CjIAi>. II. 



MENTAL POWERSi. 



G7 



TJie tendency in savages to imagine that natnraf 
objects and agencies are animated by spiritual or Jiving 
essences, is perhaps illustrated by a little fact \vhich I 
once noticed : my dog, a falhgrown and very sensible 
animal j was lying on the lawn during a hot and still 
day ; but at a little distance a slight hreei? 5 e oecasionally 
moved an open parasol, which would have beeir wholly 
disregarded by the dog, had any one stood near it. As 
it was, every time that the parasol slightly moved, tlar 
dog growled ilerctdy and barked. He mast, I think, 
have reasoned to himself in a rapid and unconscious 
manner, that movement without any apparent cause 
indicated the j)resence of some strange living agent, and 
no stranger bad a right to be on his territory. 

The belief in spiritual agencies w^onld easily pass into 
tire belief in the existeirce of one or more gods. For 
savages rvonld naturally attribute to spirits the same 
passions, tbo same love of vengeance or simplest form 
of justice, and the same affections which they themselves 
experienced. The Fuegians appear to be in this ]*espect 
in an intermediate condition, for when the surgeon on 
hoard the '"Beagle'' shot some yormg ducklings as 
specimens, York Minster declared in the most solemn 
manner, Oh ! Mr. Eynoe, much rain, much snow, blow 
much and this was evidently a retributive punish- 
ment for wasting human food. So again he related 
how, when his brother killed a wild man,'' storms long 
raged, much rain and snow^ fell. Yet w^e could never 
discover that the J’uegians believed in what wo should 
call a God, or practised any religious rites ; and Jemmy 
Button, with jiisti liable pnde, stoutly maintained that 
there was no devil in his land. This latter assertion is 
the more remarkable, as with savages the belief in 
bad spirits is far more eominon than the belief in good 
spirits. 

F 2 
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The feeling of religions devotion is a liigbly com- 
plex oiie^ consisting of love, complete submission to 
an exalted and mysterious superior^ a strong sense of 
dependence/^ fear, reverence,, gratitude, hope for the 
future, and perhaps other elements* No being could 
experience so complex an emotion until advanced in 
his intellectual and moral Ihculties to at least a mode- 
rately high level. Nevertheless we see some distant 
approac;h to this state of mind, in the deep lovo of a 
dog for his master, associated with complete submission, 
some fear, and perhaps other feelings. The behaviour 
of a dog when retiumiug to his master after an ab- 
sence, and, as I may add, of a monkey to his beloved 
keeper, is widely different from that towards their 
fellows. In the latter case the transijoids of joy 
appear to be somewhat less, and the sense of equality 
is shewn in every aetiom Professor Prauhach^ goes 
so far as to maintain that a dog looks on his master as 
on a god- 

The same high mental faculties which Ih^st led mao 
to believe in unseen spiritual agencies, then in fetish- 
ism, polytheism, and ultimately in monotheism, would 
infallibly lead him, as long as his reasoning pow'ers 
remained poorly developed, to various strange super- 
stitions and customs. Many of these are terrible to 
think of — such as the sacrilice of human beings to a 
blood-loving god ; the trial of inno(!Gnt persons hy the 
ordeal of poison or fire ; witchcraft, &c,— yet it is well 
occasionally to reflect on these superstitions, for they 
shew us what an infinite debt of gratitude we owe to 
the improvement of our reason, to science, and our 



See an able article on the rsyehleal Elements of Iteligiou, by 
Hr, L. Owen Fike* in " Antliropolog. Heyiew,* April, 3870, p. Ixiii* 

* Kcligion, JloraJ, der Danviii'acLen Aii-Lelire/ 1809, s. 53. 
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accnmiilated kuovvlerlge.^^ As Sir J\ Lubbock bas well 
observed;, "^it is not too Taucb to say that the horrible 
dread of unknown evil hangs like a thick cloud over 
“ savage life, and embitters every pleasure/* These 
miserable and indirect consequences of our highest 
faculties loay be compared witli the incidental and 
occasional mistakes of the instincts of the lower animals, 

^ PrcJiistoric Times,* 2nd edit, p. 571. In ihi^ Tvorlr (at p. 55S) 
tiiCTii will be foimd an excellent aecount of tlie manv stmrigc and 
capricious customs of savages* 
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CoMPARji^oifr OF TiiTi: Mk\tatj Powers of 3£an aijd the 
Lower Antm a es — (j^nthmcd, 

'J’hc lAoral sense — T’HmLuiieiital proposition — Tlie qualities of social 
aiiimals -Origin of sociability — Struggle between opjxised in- 
stincts — Man a social animal — The more enduring social instincts 
conquer otbei' less persistent instincts — 'The social virtues alone 
regarded hy savages -=- The self-regarding virtues acquired at a 
later stage of development — “ The importance of the judgment 
of the members of the same comtmnnity on conduct — Trans- 
mission of moral tendencies — Summary* 

l FULLY subscribe to tlio judgment of those writers * 
who maintain that of all the differences between man 
and the lower auimals, the moral, sense or conscience 
is hy far the most important. This sense, as Mack- 
intosh^ remarks, “has a rightful supremacy over every 
“ other principle of human action ; ” it is summed up 
ill that short hut imperious word ougJit, so full of high 
significance. It is the most noble of all the attributes 
of man, leading him without a moment’s hesitation 
to risk his life for that of a fellow’- creature; or after 
due deliberation, impelled simply by the deep feelino- 
of right or duty, to sacrifice it in some great cause. 
Immanuel Kaut exclaims, “ Duty ! Wondrous thought, 
“ that workest neither by fond insinuation, flattery, nor 
“ by any threat, but merely by holding np thy naked 
“ law in the soul, and so extorting for thyself always 



* Stc, ibr iiistauce, ttiis subjed, QiiatrefagTS, ‘ ITnite do rEsrjt'Ce 
llaiiminfs/ 1861^ p. 2lj 

^ ^ Dissertation on Ethicul l^Iiilosophy/ 1837, p. 231, Ac* 
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reverence, if not always obedience ; before whom all 
appetites are dumbj however secretly they rebel ; 
whence thy original?”^ 

This great question has been disensssed by many 
writers^ of consummate ability ; and my solo excuse 
for touching on it is the impossibility of here passing 
it OYer, and because^ as far as I know, no one has aji- 
proached it exclusively from the side of natural 1 li story- 
The investigation possesses, also, some independent in- 
terest, as an attempt to see how far the study of the 
lower animals can throw light on one of the inghest 
psychical faculties of mam 

The following proposition seems to me in a high 
degree pixjbable — namely, that any animal whatever, 
endowed with well-marked social instincts/ would inevi- 
tahly acquire a moral sense or conscience, as soon as 



^ " Meti:i.pliysiics of Ethics?,’ translated by E W. Semple, Editibm-gli, 
ISBO, p. 13th 

3Ii-. n?iTTi a list Mental and Mond Seienco/ ISGS* p, 0413 - 
T^ii) oi" twenty-tiix British aulbora who have written on thii? subject, 
and whose names are familiar to every reader i to these, Mr. Eaio’sown 
name, and those of Mr, Leeky, Mr. Shad worth ITodgson, and Sir J, 
Eubbook, aii well a>s of others:, may be -added . 

Sir B. Brodie, after observing that man is a soeial .aniinul Psy- 
chological Enquiries,’ 1854, p. 192), asks the jireguaiit question, 
“ought not this to settle tbe disputed (jue'stion iis to the existence of a 
“ moral sense ?” Si^nilar idea.s have probably eccniTed.to inany persons, 

• as tliey did Icmg ago to Marcus Aurelms. Mr. d'. S. Mill speaks, in 
Ills celebrated "work, ‘ 'Utilitarianism,^ (1861, p, 40), of the social feel hi gs 
as a “iiowerful natural s(;Titiment,” and as “the natni'al basis of 
“sentiment for utilitarian morality;’’ l:mt on the prevloius page he 
says, “ if, o-s is my own belief, the moral feelings arc not innate, bat 
aeqiiiriid, they are not ft>r tliLit reasoii less natural f’ It is with hesita- 
tion that I ‘venture to dilfcsr fnjm so pi of o and a thinker, but it eau 
hardly be disputed that the socifd feelings are instinctive or innate 
ill t)ie lower animals; and wdiy shonid they not be so in man? 
Mr. Bain (see, for instance, ' The Emotions and tbe IVillf 1865, p. 481) 
■and others believe that the moral sense is aequhed by each individual 
during his lifetime. On tho general theor_y of evolution this is at 
least extremely improbable* 
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itb intellGctiiciI powGi'is Iiacl Lgcoiho woll clGVGlopGcij or 
uearly as woll developed, as in man. For, firstly, the 
social ID still cts lead an animal to take pleasiii'e in 
the society of its fellows, to feel a certain anvount of 
sympathy with them, and to perform various services 
for them. Tho services may be of a definite and evi^ 
dently instinctive nature ^ or there may be only a wish 
and readiness, as with most of the higher social animals, 
to aid their fellows in cei-tain general ways. Eut these 
feelings^ and services are by no means extended to all 
the individuals of the same species, only to those of 
the same association. Secondly, as soon as the mental 
faculties had become highly developed, images of all 
past actions and motives would be incessantly passing 
through the brain of each individual ; aud that feeling 
of dissatisfaction which invariably njsults, as we shall 
hereafter see, from any unsatisfied instinct, would arise, 
as often as it was perceived that the enduring aud 
always present social instinct had yielded to some other 
instinct, at tho time stronger, but neither endui'ing in 
its natuio, nor leaving behind it a very mvid impres- 
sion. it is clear that many instinctive desires, such as 
that of hunger, are in their nature of short duration ; 
and after being satisfied are not readily or vividly re- 
called. Th^'rdly, after the powei^ of laiiguage had been 
acquired and the wishes of the menihers of the same 
community could be distinctly expressed, the common 
opinion how each member ought to act for the pnblie 
good, would naturally become to a large extent the guido 
to action. Eut the social instincts ivould still give the 
impulse to act for the good of the community, this im- 
pulse being strengthened, directed, and sometimes even 
deflected by public opinion, the power of which rests, as 
we shall presently see, on instinctive sympathy. Lastly,. 
habit in the individual would ultimately play a very 
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important part in guiding tlie conduct of each m ember ; 
for the social instincts and impulses, like all otlier in- 
stincts, would bo greatly strengthened by liabit, as 
would obedience to the wishers and judgment of the com- 
munity, J. hese several subordiEate propositions must 
now be discussed; and some ot them at considerable 
length. 

It may he well first to premise that I do not wish to 
niaintain that any strictly social aninia], if its intellect 
tual fecnlties were to become as active and as highly 
developed as in man, would acquire exactly the same 
nioral sense as onrs. In the same manner as various^ 
animals Jiavo sonic sense of beauty, though they admire 
widely different objects, so they might have a sense of 
right and wrong, though led by it to follow^ widely dif- 
ferent lines ot conduct* If, for instance, to take an ex- 
treme case, men were i cared under precisely the same 
conditions as hive-bees, there can hardly bo a doubt 
that our unmarried females wmuhl, like the worker- 
bees, think it a sacred duty to kill their brothers, and 
mothers would strive to kill their fertile daughters; 
and no one would think of interfering, Nevertheiess 
the bee, or any other social animal, would in our sup- 
posed case gain, as it ajqiears to me, somo feeling of 
right and wrong, or a conscience* For each individual 
would have an inward sense of possessing certain 
stronger or more enduring instincts, and others less 
strong or enduring; so that there would often be a 
struggle which impulse should be followed; and satis- 
faction or dissatisfaction would be felt, as past impres- 
sions were compared during their incessant passage 
through the mind* In thus case an inward monitor 
^YOuld tell the animal that it would have been better to 
have followed the one impulse rather than the other*. 
The one course ought to have been followed : the one- 
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ivould have been right aiid the other wrong; but to 
these terms T shall have to recur, 

SociahUity , — ^Animals of many kinds are social; we 
find even distinct species living together j as witli some 
American monkey Sj and with the united Hocks of rooks, 
jackdaws, and starlings, Man shows the same feeling 
in his strong love for the dog, which tlie dog retiiriis 
with interest. Every one must have noticed liow" raise- 
rahle horses, dogs, sheep, &c. are when separated from 
their companions ; and what affection at least the two 
former kinds show on their reunion. It is curious to 
speculate on the feelings of a dog, who will rest peace- 
fully for hours in a room with his master or any of the 
family, without tlie least notice being taken of him ; but 
if left for a short time by himst^lf, harks or Iiowls dis- 
mally, We will confine our attention to the higher 
social animals, excluding insects, although these aid 
each other in many important ways. The most common 
seryico which the higher animals perform for each other, 
is the warning each other of danger hy means of the 
united senses of all. Every sportsman knows, as Dr. 
Jaeger remarks,'^ how difficult it is to approach animals 
in a herd or troop. Wild liorses and cattle do not, I 
belie YC, make any danger-signal ; but the attitude of 
any one who first discovers an enemy, warns the others, 
liabbits stamp loudly on the ground with their hind-feet 
as a signal : sheep and chamois do the same, but witli 
their fore-feet, uttering likewise a whistle. M^my birds 
and some mammals post sentinels, wliich in the case of 
seals are said"^ generally to be the females. The leader 
of a troop of monkeys acts as the sentinel, and utters 
'Cries expressive both of danger and of safety.^ Social 

** ^ Die Bar will’ adio Tkcoiic,’ s. 101. 

' le Drowa in ' Proo. Zoolog, Soc.' 186S, p. 409. 

® Bvdun, ■ Tiiieilobcn/ B. i. 1804, a. 52, 70. For the caae of the 
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animtild perform many little services for eacli other: 
horses nibblej and cows lick each others on any spot 
which itches : monkeys search lor each other s external 
j)arasites ; and Brehm states that after a troop of the 
Ccrco^ith^ous ffTiseo-viridis has rushed through a thorny 
brake j each monkey stretches itself on a branch, and 
another monkey sitting by conscientiously examines 
its fur and extracts every thorn or burr. 

Animals also render more important services to each 
other : thus wolves and some other beasts of prey hunt 
in j)acks^ and aid each other in attacking their victims, 
Pelicans fish in concert. The Hamadryas baboons turn 
over stones to find insects, &e. ; and when they come to 
a large one, as many as can stand round, turn it over 
together and share the booty. Social animals mutually 
defend each other. The males of some ruminants come 
to the front when there is danger and defend the herd 
wdth their horns. I shall also in a future chapter give 
cases of two young wdld hulls attacking an old one in 
concert, and of two staUions together trying to drive 
-away a third stallion from a troop of marcs. Brehm 
encountered in Abyssinia a great troop of baboons which 
were crossing a valley : some had already ascended the 
opposite mountain, and some were still in the valley : 
the latter were attacked by the dogs, but the old males 
immediately hurried down from the rocks, and with 
mouths widely opened roared so tearfully, that the dogs 
precipitately retreated. They wei'o again encouraged 
to the attack ; but by this time all the baboons had re- 
ascended the heights, excepting a young one, about six 



luoiLktjys extraiiting tlioinsi from otter, s. 54. With respect to 
the HamatliTas turning over etonoa, the fact is given (a. 7G) on the 
evidoiice of Alvarez, w'hoso observatioiia Urehm. thinks quite trust- 
worthy. Eor the eases of the old male bahooiis attacking the dogs, see 
s. 70 ; iiad with respect to the eagle, s. 56. 
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mouths old, who, loudly calling for aid, climbed on a 
block of rock and was surrounded. Now one of tlie^ 
largest males, a true liero, came down again from the* 
mountain, slowly went to the young one, coaxed him,, 
and triumphniiitly led Inm away— the dogs being too 
much astonished to make an attack. I cannot resist! 
giying another scene which was witnessed by this same 
naturalist ; an eagle seized a young Cercopithceiis,. 
wliich, by dinging to a branch, ^vas not at once carried 
off ; it <;ried loudly for assistance, upon which the other 
members of the troop with much uproar rushed to the 
rescue, surrounded the eagle, and pulled out so many 
feathers, that ho no longer thouglit of bis prey, but only 
how to escape. This eagle, as Brehm remarks, assuredly 
would never again attack a monkey in a troop. 

It is certain that associated animals have a feeiinj^ of 
love for each other wBidi is not felt by adult and non- 
social animals. How far in most cases they actually 
sympathise with each other's pains and pleasures is 
more doubtful, especially with respect to the latter.. 
Mr. Buxton, however, who had excellent means of 
observation^^ states that his macaws, wdiich lived free in 
Norfolk, took ^^aii extravagant interest'* in a pair 
with a nest, and w-benever the female left it, she was 
surrounded by a troop '^screaming horrible accla- 
“ raations in her honour.” It is often difficult to judge 
whether animals have any feeling for each other's 
sufferings* Who can say what cows feel, when they 
surround and stare intently on a dying or dead 
companion? That animals sometimes are far from 
feeling any sympathy is too certain ; for they will expel 
a wounded animal from the herd, or gore or worry 
it to deatli. This is almost the blackest fact in natural 



^ * AiiiiiUs and Mag. of Nafc. lliat*' Novi. mV er, 1868, p. 3S2. 
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jhistorjj unless indeed tbe explanation whicli Las been 
suggested is tnie^ that their instinct or reason leads them 
to expel an injured companion ^ lest beasts of prey, 
including man, should be tempted to follow the troop. 
In this case their conduct is not much worse than that 
of the North American Indians who leave (heir feeble 
comrades to perish on the plains, or the FeegcanSj who, 
when their parents get old or fall ilh bury them alived^ 
Many a.nimalSj however, certainly sympathise with 
each other’s distress or danger. This is the case even 
with birds ; Capt. Stanshury found on a salt lake in 
Utah an old and completely hliiid pelican, which was 
very fat, and must have been long and well fed by his 
companions, Mr, Blytli, as he informs me, saw^ Indian 
crowds fcieding two or three of their companions which 
were blind ; and I have beard of an analogous ease 
witli the domestic cock. Wc may, if w^e choose, call 
these actions instinctive ; but sueli eases are much too 
rare for the development of any special instinct I 
have myself seen a dog, who never passed a great 
friend of his, a cat W'hich lay sick in a basket, witii- 
out giving her a few- licks with his tongue, the surest 
sign of kind feeling in a dog. 

It must he called sympathy that leads a courageous 
dog to fly at any one who strikes his master, as he 
certainly will. I saw a person pretending to beat a 
lady who liad a very timid little dog on her lap, and 
the trial had never before been made. The little erca^ 

Sir J, Lubbock, ‘ Prehi&toiTC 2nd edit. 

As quoted by Mr. I.. 11. J^forgau, ^ TJie American Ucayerf 18GS, 
}>. 272. Capt. Stausbnry also >^Ives an interesting^ account of the man- 
ner in -wldcli a very young pdicau, carried away by a sUoug stream, 
was guided an<l oueoiuagetl in itJ? attc:mj>fs to icadi tiio .shore by half a 
do:^BTi old biixls. 

As Mr, Bain states^ “ eftetliva aid to a sullbror springs from sym- 
])aihy ^ * Mental and Moral Science,’ 18G8, p. 245. 
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tore instantly jumped away, but after tbo pretended 
beating was ovei-, it was really pathetic to see how per- 
seTOriogly he tried to lick his mistress's face and com- 
fort ]icr. Brchin^^ states that when a baboon in con* 
finement was pursued to he punished, the others tried 
to protect him. It must haye been sympathy in the 
cases ahoYe given which led the baboons and Cercoj^i* 
theci to defend their young comrades li^oni the dogs 
and the eagle. I will give only one other instance of 
sympatlietic and heroic conduct in a little American 
monkey- Sev^eml years ago a keeper at the Zoological 
Gardens^ showed me some deep and scarcely healed 
wounds on the nape of his neck, inllicted on him whilst 
Imceling on the door by a llcrce baboon. The little 
American inonkeyj who was a warm friend of this 
keeperj lived in the same large compartment, and was 
dreadfully afraid of the great baboon. Nevertheless, as 
soon as he saw his friend the keeper in peril, he nished 
to the rescaie, and by screams and bites so distracted the 
baboon that the man was able to escape, after mnning 
great risk, as the surgeon who attended him thought, 
of his life. 

Besides love and sympathy, animals exhibit other 
qualities which in us would he called moral ; and I agrees 
with Agassiz that dogs possess something very like a 
conscience* They certainly possess some power of selt- 
command, and this does not appear to be wholly tlie 
result of fear. As Brauhach remarks, a dog will 
refrain from stealing food iu the absence of his master. 
Dogs have long been accepted as the very type of 
fidelity and obedience. All animals living in a body 
which defend each other or attack their enemies 



^ Thiorlcbcu/ 15. i. j3. Sr>, 

rEHpi:t:o ct de Ja Class/ 18G9, p. 07. 

* Der Darwin^s<diC5u Ail-Lelire/ IS GO, s. 54:. 
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in concert, muEt be in some degroo faithful to each 
other; and those that follow a leader must be in 
some degree obedient. When the haboona in Abys- 
sinia^^ plunder a garden, they silently follow thoir 
leader; and if an imprudent young animal makes a 
noise, he receives a slap from the others to teach him 
silence and obedienco; but as soon as they are sure 
that there is no danger, all show their joy by much 
clamour. 

With respect to the impulse which leads certain 
animals to associate together, and to aid each other in 
many ways, we may infer that in most cases they are 
impelled by the same sense of satisfaction or pleasure 
which they experience in performing other instinctive 
actions ; or by the same sense of dissatisfaction, as in 
other cases of prevented instinctive actions. We see 
tliis in innumerable instances, and it is illustrated in 
a striking manner by the acquired instincts of our 
domesticated animals ; thus a young shepherd-dog 
I delights in (buying and mnning round a flock of sheep, 

L hut not in worrjdng them ; a young foxhound delights 

I in hunting a fox, whilst some other kinds of dogs 

as I have witnessed, utterly disregard foxes. What a 
strong feeling of inward satisfaction must impel a bird, 

I so full of activity, to brood day after day over her eggs. 

Migratory birds are miserable if prevented horn migrat- 
I ing, and perhaps they enjoy starting on their long 

flight. Home few instincts are determined solely by 
? painful feelings, as by fear, which leads to self-preser- 

! vation, or is specially directed against certain enemies. 

No one, I presume, can analyse the sensations of 
pleasure or pain. Tii many cases, however, it is pro- 
bable that instincts are persistently followed from the 



Bielini. * TijictlobGii/ B. i. 7G. 
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mere force of ioiiei'itancej ^vitboiit the stimulus of oitber 
pleasure or pain. A young point er, whan it first scents 
garaOj apparentl}" cannot belp pointing. A squirrel in 
a cage who pats the nuts which it cannot eab as if to 
huvj them in the ground, can hardly be thought to act 
thus cither from pleasure or pain. Hence the common 
assumption that men must be impelled to every action 
by experiencing some pleasure or pain may be erro- 
neous. Although a habit may be blindly and implicitly 
followed, independently of any pleasure or pain felt at 
the moment, yet if it be forcibly and abruptly checked, 
a vague sense of dissatisfaction is generally expe- 
rienced * and this is especially true in regard to persons 
of feeble intellect. 

It has often been assumed that animals were in the 
first place rendered social, and that they feel as a con- 
secpienco micomfoidable wlien separated from each othei^, 
and comfortable whilst together ; but it is a more pn>“ 
bable view that these sensations were first developed, in 
order that those animals which would profit by living 
in society, should be induced to live together. In the 
sarnie manner as the sense of hunger and the pleasure of 
eating were, no doubt, first acquired in order to induce 
animals to eat. The feeling of pleasui’C^ from society 
is probably an extension of the parental or filial affec- 
tions ; and this extension may be in chief part attributed 
to natural selection, but perhaps in part to mere habit. 
For with those animals which were benefited bv livin^r 

o 

in close association, the individuals which took the 
gi'catest pleasure in society would best escape various 
dangers ; whilst those that cared least for their c^om- 
radcs and lived solitaiy would perish in greater numbers. 
With respect to the origin of the parental and filial 
affections, which apparently lie at the basis of the 
social affections, it is hopeless to speculate ; but we 
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in ay infer tlmt tnoy have been to a large extent gained 
tlirongli natural selcetion. So it has almost certainly 
been with the umisual and opposite feeling of hatred 
betiv^een the nearest relations, as with the worker^bees 
which kill their brother-drones, and with the qiicen-bees 
which kill their daughter-queens; the desire to destroy, 
instead of loving, their nearest relations having been 
here of service to the community, 

Tiio all-important emotion of sympathy is distinct 
irorn that of love* A mother may passionately Jovo her 
sleeping and passive infant, but she can then hardly be 
said to ieel sympathy for it. The love of a man for 
his dog is distinct fi'om sympathy, and so is that of a 
dog for his master, Adam Hraith formeiiy argued, as 
has i\lr. Bain recently, that tho basis of sympathy lies 
in our strong reteritiveness of former states of pain or 
pleasure, llcm^e, tho sight of another person enduring 
h anger, cold, latiguc, reviyes in us some recollection 
oi those states, ^vhich are painful even in ideaf ' Wo 
are thus impelled to relieve tlie siifl^erings of anotlrer, 
in order that our own painfni j'eelings may be at the 
same time relieved. In like manner we are led to 
participate in the pleasures of othersd^ But I cannot 
see h(jw this view explains tln^ fact that sympathy 
is excited in au immeasurably stronger degree by a 
beloved than by an indifferent person. Tin} mere 



See iJio ami striking difqjltir i\\ Adsim SmitlCs ‘ Tiieoty of 
Moral SoTitirnonts/ Ako Mr. Vynhi\^ ‘ Mental and 3Ioral Soioner; 
lSti8,^ p, 2U, and 27n-2S2, Mr. Bi^in statics, that “ sympatliy iy. 
‘‘ indirectly, a soui>«i of plcasttro to the syaipatliia^r ; and lie accihiiifH 
for this tlirougli reoiproeity. Ho remarkK that '‘the person benciited, 
'' or others in Iith stead, may make up, by syinj>athy and good offices 
returtif!:k for all Oie siKTiftce/^ But if, as appears to be the ease, 
sympathy is strictly an instiuet. its exercise wfiidd give direct pleasure, 
in the same maimer as tlic excr<nse* as l.M>roro remarked, of almost every 
other instinct. 

YOU I, Q 
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s%ht of STifiering, independentlj of love, Mould sufGee 
to call up in ns vivid recollections and associations* 
8ynipatliy may at first have originated in the manner 
above suggested ; but it seoins )iow to have beeoino 
an instinct^ which is especially directed towards be- 
loved objects, in the same inanner as fear Mitli ani- 
mals is especially directed against certain enemies. As 
sympathy is thus directed, the mutual love of the 
members of the same community will extend its limits. 
No doubt a tiger or litni feels sympathy for the sufier- 
ings of its own youngs but not for any otljcr animal. 
With strictly social animals the feeling nill be more 
or less extended to all the associated members, as we 
know to be the case. Witli mankind seldslniess, expe- 
rience^ and imitation probably add, as Mr. Bain has 
shewn, t{) the power of sympathy ; for we are led 
hy the hope of receiving good in return to perfonn 
acts of sympathetic kindness to others ; and tla>re can 
he no doubt that the feeling of sympathy is much 
strengthened by habit. In iiowever complex a mariner 
this feeling may have originated, as it is one of high 
importance to all those animals which aid and defend 
each other, it will have been increased, tbrongli natural 
selection; for those communities, which included the 
greatest number of the most sympathetic members, 
w'oiild fiourish best and rear the greatest number of 
offspring. 

In many cases it is impossible to decide whether 
certain social instincts have been acquired through 
natural selection, or are the indirect result of other 
instincts and faculties, such as sympathy, reason, expe- 
rience, and a tendency to imitation ; or again, whether 
they are simply the result of loog-continued habit. 
So remarkaldo an instinct as the placing sentinels to 
warn the community of danger, can hardly have been 



© Darwin Online http://darwin-online.org.uk/ 



‘ClIAl^ III, 



3rOltAL SEIS'SE. 



S3 



tlie indirect result of any other faculty ; it must tlrere- 
fore haTG been directly acquired. Oii the other hand, 
the habit followed by the 7iiales of son>e social animals, 
ot defcndiug the community and of attacking their 
■enemies or their prey in concert, may perhaps have 
■originated Ifom mutual sympathy; but courage, and 
ill most cases strength, must have been previously 
■acquired, probably through natural seleetioii. 

Of the various instincts and habits, some are much 
stronger than others, that is, some either give more 
pleasure in their perlbrmauce and more distress in their 
prevention than others; or, which is probablv cpiite as 
mportant, they are more persistently followed through 
mheritance witliout exciting any special feeling of pl^- 
siiro or pain. '\Ve are ourselves conscious that some 
habits are much more difficult to cure; or (diange than 
■other s. Hence a struggle may often be obsciwed in 
animaLs between different instincts, or between an 
instinct and some habitual disposition ; as when a dog 
ruslies after a hare, is rebuked, pauses, hesitates, pursues 
again or returns aslramed to his master; or as between 
the love of a fcmalo dog for her young puppies and for 
her master, for she may be seen to slink away to them, 
as if half ashamed of not accompanying her master. 
Hiit^ the most curious instance known to me of one 
instinct conquering another, is the migratorv instinct 
conquering the maternal instinct. The foi-mcr is won- 
slerfully strong; a confined hir'd will at the proper 
•season beat her breast against the wires of her cage, until 
it is bare and bloody. It causes young salmon to leap 
■out of the fresh water, where they could still contiime to 
1 i ve, and thus unintentionally to commit siiitnde. Every 
■one know^s how strong tire nraternal instinct is, leading 
oven timid birds to face great danger, though with 
hesitation and in opposition to the instinct of self- 

G 2 
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prcservatiou. Nevertheless the migratory instinct is se> 
powertal that late in the autumn swallows amt house'* 
inartias iVequently desert their tender youngj leaving 
them to perish miserably in their nests,^^ 

We can perceive that an instinctive ini pulse , if it be in 
any way more beneficial to a species than some other or 
opposed instinct, would be rendered the more potent oi 
the two through natural selection ; for the individuals 
wliich had it most strongly developed would siiryive in 
larger numbers. Whether this is the (iase with the 
migratory in comparison with the maternal instinct, 
may well he doubted. The great persistence or steady 
action of the former at certain seasons oi the year 
during the whole day, may give it for a time panir 
mount force- 

Man a social aniniaL — Most persons admit that man 
is a social being* W e see this in his dislike of solitude, 
and in his wish for society beyond that of his own 
family. Solitary confinement is one of the severest 
punishments which can be inflicted. Some authors siip^ 
pose that man primevally lived in single families; hut 
at the present day, though single families, or only two 
or three together, roam the solitudes of some saYoge 
lands, they are always, as far as I can discover, fnendlj 
with other families inhabiting the same district. Such 
families occasionally meet in cjouncil, and they unite 

Thii? facst, the Rev. L. Jenyiw ijiti cditiou of ^ Whitens 

Nat. Hist, of Sellwme/ 18o3j p. Wi) tirst reoordefl l)y the OIhh* 
trious Jenner, iu ^ rhil Traiisiiel:.' 1821, and Isay since been confirmed 
by several ob 3 erv( especially by Mr, Bliickwall Tliis latter eiir^ful 
oi>acrver c;saniin!:tl, late in tlie aulanm, <luring years, tliirty sis 
nesta ; he ibniid tliat twelve contained young dead bhdsj five contained 
eggs on the puiiit of being hutched, and three t ggs not nearly hatched. 
Many birds not 3 et old enough for a prolonged flight are likewise 
deaerted and lett behind. See Blackwall, ‘Researchca in Zoohjgy* 
1B34> pp. 108, 118. For some additimial evidtaice, although thhs is not 
wanted, see Leroy, ‘ l^ettrcs l^hii.’ 1802, p, 217. 
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for tlieir common defeiioe. It is no argument against 
’Savage man being a social animal, that the tribes i)i- 
habiting adjat^ent districts are almost always at war 
with each other ; for the social instincts riever extend 
to all the individuals of the same species. Judging 
from the analogy of the greater number of the Quad- 
rnmana, it is j)robabIe that the early ajiedike pro- 
genitors of man were likewise social ; but this is not rif 
Tmicb importance for us. Although man, as he now 
-exists, has few special instincts, having lost any which 
his early jirogenitors may have possessed, this is no 
reason why lie should not have retained from an ex- 
tremely remote period some degree of instinctive love 
and sympathy for his fellows. Wo are indeed all eon- 
scions that we do possess such sympathetic feelings 
but our consciousness does not toll us whether they arc 
instinctive, having originated long ago in tlie same 
manner as with the lower animals, or wli ether they have 
been acquired by each of ns during our early ye^rs. 
As man is a social animal, it is also probable tliat ho 
would inherit a tendency to he faithful to his comrades, 
for this quality is common to most social animals. He 
would in lilce maimer possess some capacity I'or self- 
command, and perhaps of obedience to the leader of 
the commmiity* He would from an inherited tendency 
,still be W'illiDg to defend, in <‘oncort with others, his 
felloW'-meij, and would he ready to aid tla^m in any 
way wdiich did not too greatly inteiiere with hh own 
welfare or his own strong desires. 

The social animals which stand at the bottom of the 

Hiiine remarkii (* Ati Coiit'^irriiTig five Principles of Morals, 

edit, of 1751^ p, tbeie seems a necessity for coulcssiiig ttat tJie 

*\imppio:eiiS and misery of others are not epoetacle^i altogether iii- 
diiroi'Ciit to us, but that iliii yie^v of tlio foriner , , . oornniimica.tes a 
seci'ct joyj the appej^irance of the latter * , . tlirows a melamdioly 
dainp o’yei' thy imagination^ 
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scale arc gaidetl almost exclosively^ and those ^bich 
stand higher in the scale are largely guided, in the aid 
which they give to the members of the same comnumitVj, 
by special instincts; but they are likewise in part im- 
pelled by mutual love and sympathy, assisted appa- 
rently by some amount of reason* Although man, as just 
remarked, has no special instincts to tell liim ho^v to aid 
his fellow -men, he still has the impulse, and w ith his 
Improved intellectual faculties wmnld naturally be luueli 
guided in this resjioct by reason and experitmee. In- 
stinctive sympathy would, also, cause him to yalue highly 
the approbation of his fellow’ -men ; lor, as Mr, Bain has 
clearly slle^vn,^ the love of praise and the strong feeling 
of glory, and the still stronger horror of mom and in- 
iiimy, are clue to the workiugs of sympathy/' Conse- 
quently man w'^ould be greatly influenced by the w ishes, 
approbation, and blamo of his fellow'-meo, as expressed 
by their gestures and languages Thus the social in- 
stincts, which must have benm acquired by man in a 
very rude state, and probably oven by his early ape-like 
progenitors, still give the impulse to many of his best 
actions ; but his actions are largely deteimiined by the 
expressed wishes aud judgment of his fellow-men, and 
unfortunately still oftener by his owm strong, selfish 
desires. But as the feelings of love and sympathy and 
the pow-er of selBeommand become strengthened by 
habit, and as the power of reasoning becomes clearer so 
that man can ajipreciate the justice of the judgments of 
his fellow-men, be will feel himself impelled, independ- 
ently of any pleasure or pain felt at the moment, to 
certain lines of conduct. He may then say, I am the 
supreme judge of my owm conduct, and in the ’words ol 
Kant, I will not in my owm person violate the dignity 
of humanity, 



^ Mental imd Moral Science/ 1868, p* 254. 
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Tim more enduring Social Instineh conquer the fess 
Fer^isie^ii Indinch . — Wo have^ howeYer, not as yet con- 
sidered the main point, on which the whole question of 
the moral sense hinges. Why should a man feel that 
ho ought to obey one instinctive desire rather than 
another? "Why does he bitterly regret if he has yielded 
to the strong sense of self-preservation, and has not 
rished his life to save that of a fellow-creature ; or why 
does he regret liaving stolen food from severe hunger ? 

It is evident in the first place, that witli mankind the 
instinctive impulses have different degrees of strength ; 
a young and timid mother urged by the maternal in- 
stinct will, without a moment's liesitation, run the 
greatest danger for lier infant, hut not for a mere fel- 
low-creature. Many a man, or even boy, who never 
before risked his life for another, but in whom courage 
and sympathy were well ileveloped, has, disregarding the 
instinct of self-presentation, instantaneously plunged 
into a torrent to save a drowning fellow-creature* In 
this case man is impelled by the same instinctive mo- 
tive, which caused the heroic little American monkey, 
formerly described, to attack the great and dreaded 
baboon, to save his l^eeper. Such actions as the above 
appear to be the simple result of the greater strength of 
the social or maternal instincts than of any other instinct 
or motive ; for they are performed too instantaneously 
for reflection, or for the sensation of pleasure or pain ; 
though if prevented distress would he caused- 

I am aware that some persons maintain that actions 
performed impulsively, as in the above cases, do not 
come under the dominion of the moral sense, and 
cannot be called moral. They confine this term to 
acitions done deliberately, after a victory over opposing 
desires, or to actions prompted by some lofty motive. 
But it appears scarcely possible to dra w any clear line 
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of distinction of this kind ; though the distinction may 
be reaL As far as exalted niotivcis are concerned, many 
instances have been recorded of barbarianSj destitute ul 
any feeling of general benevolence towards manlvindj 
and not guided by any religious motive, \\\io have deli^ 
berate!}^ as prisoners saerihecd their lives/^ ratlrer tliau 
betra}^ their comrades ; and surely their conduct ought 
to be considered as moral. As far as deliberation and 
the victory over opposing motives are eonceined, ani- 
mals may be seen doubting between opposed instiiictSj 
as in rescuing tlieir offspring or comrades from dan- 
ger ; yet their actions, though done for the good of 
others, are not called moral. Moreover, an aedion 
rejjcatediy pc^ribrined by us, will at last be done with- 
out deliberation or hesitation, and can then hardly be 
distinguished from an instinct ; yet surely no one will 
pretend that an action thus done ceases to be moiah 
On the contrary, ne all feel that an act cannot be 
considered as perfect, or as performed iji the most 
noble manner, unless it be done impulsively, w ithout 
deliberation or eObrt, in the same manner as by a man 
in whom the re(][uisit6 rpi all ties are innate. He 
wlio is forced to overcome his fear or want of sym- 
pathy before he acts, deserves, liow^ever, in ono ^vay 
higher credit than the man whose innate disposition 
leads him to a good act without effort. As avc cannot 
distinguish between motives, we rank all actions of a 
certain class as moral, when they are peifornied by 
a moral being. A moral being is one who is capahle of 
comparing his past and future actions or motives, and 
of approving or disapproving of them, ^\o have no 
reason to suppose that any of the lower animals have 

I have given one eneh case, namely of ratag^miau Indiana 
who preiciTcd being Ktct, one alter tJio other, to betraying tlie plani of 
their eompiieions in war (* Journal of Kcisoaieliesf 181 a, p. 103). 
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this capacity ; tiierelbre when a monkey fac.cs danger 
to rescue its comrade^ or takes charge of an orphan- 
mo nkey, we do not call its conduct moral* But in the 
■case of man, who alone can witii certainty be mnlved as 
a moral being, actions of a certain class are called morale 
whether peribrmed deliberately alter a struggle with 
■opposing motives, or fi»rn the cfiects of slo^vly-gatned 
habit, or impulsively through instinct. 

But to return to oiir more immediate subject; al- 
though some instincts are more powerful than others, 
thus leading to corrcspoiitling actions, yet it canntjt 
bo maintained that the social instincts are ordinarily 
stronger in man, or have hecoine stronger through 
long-cootiimed habit, than the instincts, for instance, 
of self-preservation, hunger, lust, vengeance, &c. Why 
then does man regret, even tbougli he may endeavour 
to banish any such regret, that he has followed the 
one natural inj pulse, rather than the other ; and why 
docs be farther feel that he ought to regret bis conduct ? 
Man in this rcLspect dilTers profoundly Irom the lower 
animals. Nevertheless we can, T think, see with some 
degree of clearness the reason of this dilTereiice, 

Man, from the activity of his mental faculties, cannot 
avoid reflection : past im[>ressions and images are in- 
cessantly passing through his mind w^ith distinctness. 
Now with those animals wdiich live permanently in a 
lx>dy, the social instincts are evfir present and per- 
sistent. Siicli animals are ahvays ready to utter the 
danger-signal, to de^fend the community, and to give 
aid to their fellows in accordance w-ith their iiahlts; 
they feel at all times, wdthoiit the stimulus of any 
special passion or desire^ some degree of love aJid 
sympathy for them ; they are unhappy if long separated 
from thorn, and always happy to be in their company. 
JSo it is with ourselves. A man wdio jx>ssessed no trace 
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of such feelings would be an unnatural monster. On 
tlie other lumd^ the desire to satisfy liungerj or any 
passion, sueli ns vengeance, is in its nature temporary, 
and can for a time be lully satisfied. Nor is it easy, 
perhaps hardly possible, to call up with complete vivid- 
ness the I'eeling, for instance, of hunger ; nor indeed, as 
has often been remarked, of any suffering. The in- 
stinct of self-preseryation is not felt except in the pre- 
sence of danger ; and many a c*oward has thought him- 
self brave until he has met liis enemy face to face. 
The wislr for another anan's property is perliaps as 
persistent a desire as any tliat can he named ; but even 
ill this case the satisfaction of actual jiossession is gene- 
lally a weaker feeling than the desire : many a thief, if 
not an habitual one, after success has woiidered why ho 
stole some article. 

Thus, as man cannot prevent old impressions con- 
tinually repassing through his mind, he will be coin- 
polhid to compare the weaker impressions of, for in- 
stance, past hunger, or of vengeance satisfied or danger 
avoided at the cost of other men, with the instinct of 
sympathy and good-will to his fellows, wliich is still pre- 
sent and ever in sdiog degree active in liis mind. He 
will then feel in Ids imagination tliat a stronger instinct 
has yielded to one which now seems comparatively 
weak I and then that sense of dissatisfaction will in- 
evitably bo felt with which man is endowed, like every 
other animal, in order that his instincts may be obeyed.. 
The case before given, of the swallow, affords an illus- 
tiation, though of a. reversed nature, of a temporary 
though for the time strongly persistent instinct con- 
quering another instinct which is usually dominant over 
all others. At the proper season these birds seem all 
day long to he impressed witli the desire to migrate t 
tlieir habits change i ; they become restless, arc noisy. 
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iind congregate in flocks* T^Tiilst tLe motiier-bird is 
feeding or brooding over her nestlings, the maternal 
instinct is probably stronger tlian the migratory ; but 
the instinct which is more persistent gains the victory, 
and at last, at a moment when her yoimg ones are not 
in sight, she takes flight and deserts them. When 
arrived at the end of her long journey, and the migra- 
tory instinct ceases to act, what an agony of remorse 
each bird w^onld feel, if, from being endowed wdth great 
mental activity, she could not prevent tlie image con^ 
tinimlly passing before her mind of her young ones 
perishing in the bleak north from cold and hunger* 

At the moment of action, man wdll no doubt he apt. 
to follow the stronger impulse; and though this may 
occasionally prompt him to the noblest deeds, it will 
far more commonly lead him to gratify bis own desires 
at tbo (ispense of other men. But after their gi^ati- 
iieation, when past and weaker impressions are coii' 
trasted wdtli the ever-enduring social instiiud.s, retri- 
bution will surely coma Man will then feel dissatis- 
fied with himself, and wall rtisolve with more or less 
force to act differently for the future. This is con- 
science ; for conscience lot>ks backwards and judges past 
actions, inducing that kind of dissatisfaction, which if 
weak we call regret, and if severe remorse. 

These sensations are, no doubt, different from those 
experienced nhen other instincts or desires are left 
unsatisfied; but every unsatisfied iiistinfit lias its own 
proper prompting sensation, as \vo recognise with hunger,, 
thirst,. &c* Man thus prompted, will through long 
habit acquire such perfect sell-command, that his desires 
and passions will at last instantly yield to his social 
sympathies, and there will no longer be a strngghy 
between them. The still hungry, or the still revengeful 
man will not think of stealing food, or of wreaking his. 
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Tengeance. It is possible^ or, as we shall hereafter 
see, even piobablej that the habit of seli-CQinmand 
may, like otlier habits^ be inherited* Thus at last 
man comes to feel, through acquired and perhaps in- 
herited iiabit, that it is best for him to obey his more 
^persistent instincts* The imperious word ought seems 
merely to imply the consciousness of the existence of a 
persistent instinct, either innate or partly acqniretl, 
serving liim as a giii<le, though liable to be disobeyed. 
We hardly use the word ought in a metaphorical sense, 
when wo say liounds ought to hnntj pointers to point, 
and retrievt^rs to retrieve their game* If they fail thus 
to act, they fail in their duty and act wrongly* 

If any desire or instinct, leading to an action opposed 
io the good of others, still appears to a man, when re^ 
called to mind, as strong as, or stronger than, his social 
ijistinct, Ijc will feel no been regret at haying followed 
it; hut he will he conscious that if his conduct were 
known to his fellows, it would meet with their disap- 
probation ; and few arc so destitute of sympathy as not 
to feel discomfort when this is n^alised. If he has no 
such synipatby, and if Ins desires leading to bad actions 
are at the time strong, and when i ecalh.^d ai'e not over- 
miastered by the persistent social instincts, th<m he is 
essentially a bad mati; '^- and the sole restniining motive 
left is the fear of punishment, and the conviction that 
ill the long rim it would be best for his own selfish 
interests to regard the good of others rather than his 
own. 

It is obvious that eveiy oiie may with an easy con- 
i3cience gratify his own desires, if they do not inteifere 



Dr. Prosper DeFjfine, in liis ‘ Pi^yehologLO Naturclli:/ ISfiS (tom, 
i. 1^, ; tom. ii, p. ICP) gWes many curious cases of tlie ■wors^t ciiminais, 

Aviio apparently liaye been entiroly destitute of conscience. 
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with his social instincts^ that is with the good oi others ; 
hut in order to he quite free from self-reproach, or at 
least of anxiety, it is aloiost necessary for him to avoid 
the disapprobation, whether I'easonable or not, of his 
fellow men* Nor must he break through the fixed habits^ 
of his life, esp<)cially if these are supported by reason ; 
for if he docs, he wili assuredly feel dissatislVictiou* 
He must likewise avoid the reprobation of the one 
Grod or gods, in whom according to his knowdodge or 
supei^tition he may believe ; but in this case the addi- 
tional fear of divine punishment often supervenes* 

Th& strldly Social Virtues at first alone regarded , — 
The above view of the first origin and nature of tlie moral 
sense, which tells us wdiat >vo ought to do, and of 
the conscience ^vhich reproves ns if w'e disobey it, 
accords well with what we see of the early and 1111- 
developed condition of this faculty in manl^ind, Tlie 
vii tiles ’which must he practised, at least generally, by 
rude men, so that they may associate in a body, are 
tliose which are still recognised as the most important* 
But they are practised almost exclusively in relation to 
the men of tho same tribe ; and their opposites are not 
regarded as crimes in relation to the men of otht'r tribes. 
No tiibe could hold together if murder, robbery, trea- 
chery, w ere common ; consequently such crimes 
within the limits of the same tribe ^‘^are branded 
‘Svith everlasting infamy;”^ but excite no such senti- 
ment beyond these limits* A North “American Indian 
is well pleased with himself, and is honoured by others, 
when he scalps a man of another tribe ; and a Dyak 



See an wble artit‘le in the * NortVi Britisli Eeyiew/ 18G7, p. 31)5.. 
See :il£iO JMv. W* aiticlesi on the .lnip>rtence of Obediouoo 

and Colicicnce to Primiuve Man, in tho ^ Fortnighth' Review,' 18 07, 
1>. m, and 1SG8, p. 457, <S:e* 
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cuts off the head of an unoffending person and dries it 
as a trophy* Tlie murder of infants has prevailed on 
the largest scale throughout the workh^ and has met 
with no reproacli ; hut infanticide, especially of females, 
has been tliought to be good for the tribe, or at least 
not injurious. Suicide during farmer times was not 
generally (;onsidered as a crimc,^^ but rather from the 
courage displayed as an honourable act ^ and it is still 
largely practised by some s(imi-civilised nations without 
reproach, for the loss to a nation of a single indi?idLial 
is not felt: whatever the explanation may be, suicide 
is rare amongst barbarians ; the negroes on the west 
coast of Afric;a offering, however, as I hear from Mr* 
W. Eeatlc, in this respect an cixception* It has bee!i 
I'ecorded that an Indian Thug eonscientionsly regretted 
that be had not strangled and robbed as many travellers 
as did Ills father before him* In a rode state of civilisa- 
tion the robbery of strangers is, indeed, generally con- 
sidered as honourable* 

The great sin of Slavery has been almost universal, and 
slaves have often been treated in an infamous manner. 
As barbarians do not regard the opinion of their women, 
wives are commonly treated like slaves* Most savages 
are uttmly indifferent to the sufferings of strangers, or 
even delight in witnessing them. It is well known that 
the women and children of the North- American Indians 
aided in torturing tlieir enemies* Some savages take a 
horrid pleasure in cruelty to animals*^^^ and humanity 
with them is an unknown virtue. Nevertheless, ieelings 
of sympathy and kindness are common, cs])ecially 

The fullo&t accoimt ivliich I have met ^Yitll is l>y Dr, (jcxlaiid, in 
Jiisi * Ueber das Au^iteiben der Natuivolker,’ ISGS ; but I shall have to 
iiM'iir t{j the subject of ii^fanticirlB iu a future chapter, 

Seti the very interesting dfseussion on Suicide in Leeky’s * History 
of European Morals,^ voh i. 18C9, p* 

See, for instaTicc, Mr. Hamiltoi/s account of the Kaffirs, ‘ Authro- 
polo^ieal EevieYv/ 1870, p. xv. 
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cluring sickness^ between the members of the same tribe^ 
and are sometimes extended beyond the limits of the 
tribe, 3Inngo Park’s touching account of the kindness 
of the negro women of the interior to him is well known. 
Many instances could be given of the noble fidelity of 
savages towards each othei'j but not to strangers ; 
common experience justices the maxim of the Spaniard^ 
^‘^Neverj never trust an Indian,” There eamiot bo 
fidelity without truth ; and tliis fundamental viifue is 
not rare between the members of the same tribe : thus 
Mungo Park heard the negro women teacliing their 
young children to love the truth. This, again, is one of 
the virtues wliicb becomes so deeply rooted in the mind 
that it is sometimes practised by savages even at a hig'h 
cost, towards strangers ; but to lie to your enemy has 
rarely been thought a sin, as the history of mode nr 
diplomacy too plainly shews. As soon as a tribe has 
a recognised leader, disohedience becomes a crime, and 
even abject submission is looked at as a sacred virtue* 
As during rude times no man can be useful or faitldiil 
to his tribe without courage, this quality has universally 
been placed in the highest rank; and altlrougli, in 
civilised countries, a good, yet timid, man may hi) far 
more useful to the community than a brave one, we 
caimot help instinctively honouring the latter above 
a coward, however benevolent, Pnidence, on the other 
hand, which does not concern the welfare of others, 
though a very useful virtue, has never been highly 
esteemed. As no man can practise tlie viidiies necessary 
for the wedfare of his tribe without sclf-sacriOce, sell- 
command, and the power of endurance, these qualities 
have been at all times highly and most justly valued* 
The American savage voluntarily submits without 
a groan to the most horrid tortures to prove and 
strengthen his fortitude and courage ; and >ve cannot 
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lie]p admiring him, or even an Indian Fakir, who, from 
a foolish religious motive, swings suspended by a hook 
buried in his ilesh. 

The other self-regarding virtues, which do not ob- 
viously, though they may n.'ally, affect the welfare of 
the tribe, have never been esteemed by savages, though 
now highly appreciated hy civilised nations. Tho' 
greatest intemperance with savages is no reproach. 
Their utter licentiousness, not to mention unnatural 
crimes, is something astounding.®' As soon, however, as 
marriage, whetlier polygamous or monogamous, becomes 
common, jealousy will lead to the inculcation of female 
virtue ; and this being lionoured will tend to spread to the 
unmarried females. How slowly it spreads to the male 
sex we see at the present day. Chastity eminently 
requires self-command ; therefore it has been honoured 
from a very early period in the moral lii story of civilised 
man. As a consequence of this, the senseless practice 
of celibacy has been ranked from a remote period as 
a virtue.®*"' Tlie hatred of indecency, whiolr appears to 
us so natural as to bo thought innate, and which is so 
valuable an aid to chastity, is a modern virtue, apper- 
taining exclusively, as Sir G. Staunton i-emaiks,®* to 
civilised life. This is shewn by the ancient religions 
rites of various nations, by the drawings on the walls of 
Pompeii, tmd hy the practices of many savages. 

AVe have now seen that actions arc regarded by 
savage.s, and were probably so regtirded by primeval 
man, as good or bad, solely as they aJIect in an obvious- 
manner the welfare of the tribe, — not that of the 
specncs, nor that of man as an individual member of the 

Mr. MT/^niian lias given (‘Primitive Marriage,’ p. 17(5) a 

good colU ction of fiActs oo tlds head. 

Leckyj * History' of EiiropCiiQ Morals/ voL i. 1S69, iOD. 
to China/ voL ii. l). 348, 
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tribe. This conclusion agrees well with the belief that 
the so-called moral sense is aboriginally derived from 
the social instincts, for both relate at first excliisiYely to 
the community. The chief causes of the low morality 
of savages, as judged by our standard, arc, firstly, tho 
confljiemont of sympatliy to the same tribe. Secondly, 
insufficient powers of i-easoning, so that tho bearing of 
many virtues, especially of the self-regarding virtues, on 
the general welfare of the tribe is not recognised* 
Savages, for instance, fail to trace the multiplied evils 
consequent on a want of temperance, chastity, &c. 
And, tliirdly, weak power of self-c{)mmand ; for this 
power has not been strengthened through long-con- 
tinued, perhaps inlieritod, habit, instmetion and religion. 

i have entered into the above details on tho immor- 
ality of savages,^ bec^ause some authors have recently 
taken a high viow^ of their mural nature, or have attri- 
buted most of their crimes to mistaken benevolence,^^ 
These authors appear to rest tlieir conclusion on savages 
possessing, as tlicsy undoubtedly do possess, and often 
in a high degree, those virtues which are serviceable, 
or even necessary, for the existence of a tribal com- 
mimity. 

-Philosophers of the derivative^" 
school of morals formerly assumed that tho foundation 
of morality lay in a form of Selfishness ; but more 
recently in the '^Greatest Hap[>ioess piinchple.’^ Ac- 
cording to the view given above, the in oral sense is 



Oil this subject copious evidence in Chap, vii. of Sir L 
Lubbock, ‘ Origin of Civilisation,’ 1870. 

31 Eor insfcmce 1/ecky, ‘ HLst. Europoan Morals,’ vol. i, p* 124. 

This is used in an able arttolo in the ‘ Westminister Review,' 
Oct, 1869, p, 498. For the Greatest Happiness prinoiplo, eee J. S, 
Mitb ^ Ctilitaiianism,* p. 17. 

VOL. L H 
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fundameiitally identical with the social instincts; and 
in the c^asc of the lower animals it would be absurd to 
speak of these instincts as liaving been developed from 
selfishiiessj or for the happiness of the comiminity. 
They have^ tioweverj certainly been developed for the 
general good of the community* The term, general 
goodj may he defined as the means by which the great- 
est possible number of individuals can be reared in 
full vigour and healtbj with all their faculties porfeetj 
under the conditions to which they are exposed. As 
the social instincts both of man and the lower animals 
have no doiiht been developed by the same steps, it 
wonld be advisable, if found pnicticable, to use the 
same definition in both cirses, and to take as the test 
of morality, the general good or welfare of the com- 
muiiity, rather than the general happiness ; but this 
definition WDuld perhaps require some limitation on 
account of politicfil ethics* 

When a man risks his life to save that of a fellow - 
creature, it seems more appropriate to say that he acts 
for the general good or welfare, rather than for the 
general liappiness of mankind* No doubt the welfare 
and the happiness of the individual usually coincide; 
and a contented, happy tribe will flourish better than 
one that is discontented and unhappy. We have seen 
that at an early period in the history of man, the ex- 
pressed wishes of the community will have naturally 
influenced to a large extent the conduct of each mem- 
ber ; and as all wish, for happiness, the “ greatest happi- 
ness principle” will have become a most important 
secondai y guide and object ; the social instincts, includ- 
ing sympathy, always serving as the primary impulse 
and guide. Tims the reproach of laying the foundation 
of the most noble part of our nature in the base prin- 
ciple of selfishness is removed ; unless indeed the satis- 
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faction which erery animal feols when it follows its 
proper mstmcts, and the dissatisfaction felt when pre- 
vented,, be called selfish. 

The expression of the washes and judgment of the 
members of the same commnnitv, at first by oral and 
afterwards by written language, serves, as jnst re- 
marked, as a moat important secondary guide of 
conduct, m aid of the social instincts, but sometimes 
m opposition to them. This latter fact is well exem- 
plified by tlie Lem of Honour, tliat is the law of the 
opmion^of our equals, and not of all our countrv- 
men. The breach of this law, even when the breach 
18 hnown to bo strictly accordant wdth true mo- 
rality, has caused many a man more agony than a real 
crime. We recognise the same influence in the burn- 
ing sense of shame which ino.st of us have felt even 
after the interval of years, when calling to mind some 
accidental^ breach of a trifling though fixed rule of eti- 
quette, Ihe judgment of the community will generally 
be guided by some rude experience of what is best m 
the long run for all the members ; hut this judgment 
wuh not rarely err from ignorance and from weak powers 
oi reasoning. Hence the strangest customs and super- 
atitions, m complete opposition to the true welfare and 
happiness of mankind, have become all-powerful tliroup-li- 
mit the world. We see this in tho horror felt by a 
Hindoo who breaks Ids caste, in the sliame of a Maho- 
metan woman who exposes her face, and in innumerable 
other instances. It would be difficult to distinguish 
between the remorse felt by a Hindoo who has eaten 
unclean food, from that felt after committing a theft; 
but the former would probably be tho more severe. 

How so many absurd rules of conduct, as well as so 
many absurd religious beliefs, have originated we do 
not know; nor how it ig that they have become, in all 

H 2 
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quarters of tlie world, so deeply impressed on tiie mind 
of men ; but it is worthy of remark that a bolief con- 
stantly inciilcaterl during the early years of life; whilst 
the brain is impressible, appears to acquire almost the 
nature of an instinct ■ and the very essence of an in- 
stinct is that it is followed iiide])cndently of reason. 
Neither can we say why certain admirable virtnes, suc:h 
as the love of truth, are much more highly appre- 
ciated hy some savage tribes than by others;®^ nor, 
again, why sirnihn differences prevail even amongst 
civilised nations. Knowing how firmly fixed many 
strange customs and superstitions have become, we 
need feel no surprise that the self-regarding virtues 
should now appear to us so natural, supported as they 
are by reason, as to be thought innate, although they 
were not valued by man in his early condition. 

Notwithstanding many sources of doubt, man can 
generally and readily distinguish between the higher 
and lower moral rules. The higher are founded on the 
social instincts, and relate to the weltare of others. 
They are supported by the approbation of our fellow- 
men and by reason. The lower rules, though some of 
them when implying self-sacrifice hardly deserve to be 
called lower, relate chiefly to self, and' owe their origin 
to public opinion, when matured by experience and 
cultivated ; for they are not practised by rude tribes. 

As man advances in ci’vilisation, and small tribes 
are united into larger eomrannities, the simplest reason 
would tell each individual that he ought io extend his 
social instincts and sympathies to all the memhers of 
the same nation, though pers^:>nally unknown to him. 
This point being once reached, there is only an arti- 
st Good instancea are given by VIr* Wallace in ' Scientific Opinion/ 
Sept. 15, 18G9 ; and i^iore fully in Ids ^ Contributions to tiie Theory of 
Natural Selection/ 1870, p. 353. 
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ficial bamer to prevent liis sympatliies extending to tlie 
men of all nations and races. If, indeed, suck men are 
separated from him by great differeoees in appc^arance 
or habits, experience unfortunately skews us how long 
it is bc^fore wo look at tkena as our fellow-croatiires. 
Sympatliy beyond tlio coniines of man, that is humanity 
to the lower animals, seems to be one of tho latest 
moral ax^qiiisitions, It is apparently unfelt by savages, 
except towards their pets. How little the old Eomans 
knew of it is shewn by their abhorrent gladiatorial 
exhibitions. The very idea of hutnanity, as far as I 
could observe, was new to most of the Ganclios of the 
Pampas, This virtue^ one of the noblest with which 
man is endowed, seems to arise iucidentally from our 
sympathies becoming more tender and more widely difo 
fused, until they are extended to all sentient beings. 
As soon as this virtue is honoured and practised by some 
few men, it spreads through instruction and example to 
the young, and eventually through public opinion. 

The liigliest stage in moral culture at wliieh w’e can 
arrive, is when we rec‘Ognise that we ought to control 
our thoughts, and « not even in inmost thought to think 
again the sins that made tlie past so pleasant to ns/’^ 
Whatever makes any bad action familiar to the mind, 
renders its perforinance by so much the easier. As 
hlarcus Aurelius long ago said, Such as are thy habi- 
“ tual thoughts, such also will be the character of thy 
mind; for the soul is dyed Ijy the thoughts,'' 

Our great j)hilosopher, Herbert Speneer, has recently 
explained his views on tlie moral sense. He says,^^ ''"l 

T^^nnyson, ‘ Ulyll;s of the King,* p, 244. 

' TJic Tlioiiglita of the Emper^jr M, ATircliiis Antoninus ’ Enf^ 
2ik1 edit., md, p. 112. Maroiia Aimdius bom A.i. I2l!' 

Lot ter lo Mr. Mill m Bain a ^ Mental and Moral Seieneo/ 1S6S 

p, ^22. 
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belioYe that the experiences of utility organised and 
consolidated tli rough all past generations of the human 
“ race^ have been producing coitos ponding modifi cation s, 
by coiitiniied transmission and acenmnlationj 
" have become in ns certain faculties of moral intuition — 
certain emotions responding to right and wrong con- 
“ dnet, which liave no apparent basis in the indiYidiial 
experiences of utility,’’ There is not the least inhe- 
rent improbabilitYj as it seems to me, in Yirtuous ten- 
dencies being more or less strongly inherited; for, not 
to mention the various dispositions and habits trans- 
mitted by many of our domestic animals, ’L have heard 
of cases in which a desire to steal arid a tendency to lie 
appeared to run in families of the upper ranks; and 
as stealing is so nu’e a crime in tlie w^ealtliy classes, 
W'6 can hardly account by accidental coincidence for the 
tendency occurring in two or three members of the 
same family. If bad tendencies are transmitted, it is 
probable that good ones are likewise transmitted, Ex- 
copting through the pnnciple of tho transmission of 
moral tendencies, we cannot understand the diSerences 
belicYcd to exist in this respect between the Yaiious 
races of mankind. We have, however, as yet, hardly 
sufficient evidence on this head. 

Even the partial transmission of virtuous tendencies 
would be an immense assistance to the primary impulse 
derived directly Irom the social instincts, and indirectly 
from the approbation of our fellow-men. Admitting 
for the moment that vii-tuons tendencies are inherited, 
it appears probable, at least in such cases as cliaatity, 
temperance, humanity to animals, &c., that they become 
first impressed on the mental organisation through 
habit, instruction, and example, contiuiied during several 
gcnierations in the same family, and in a quite subor- 
(liiiate degree, or not at all, by the individuals pos- 
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sessing sueli virtues, haviug siiecooded best in the 
struggle for life. My chief source of doubt with respect 
to any such inheritance, is that sense less customs^ super- 
stitions, and tastes, such as the horror of a Hindoo for 
unclean food, ought on the same principle to he trtins- 
mitted. Although this in itself is perhaps not less pro- 
bable than that animals should acquire inherited tastes 
lor certain kinds of food or fear of certain foes, I have 
not met with any evidence in support of the trans- 
mission of superstitious customs or senseless habits. 

Finally, the social instincts which no doubt w^ere 
acquired by man, as by the losvor animals, for the good 
of the community, will from the first have given to him 
some wish to aid iiis fellows, and some feeling of sym- 
pathy, Such impulses will have served him at a very 
early period as a rude rule of right and wrong. But as 
man gradually advanced in intellectual power and was 
enabled to trace the more remote consequences of his 
actions j as ho acquired sufficient knowledge to reject 
baneful customs and superstitions ; as he regarded 
more and more not only the welfare but the happi- 
ness of his fellow-men; as from habit, following on 
beneficial experience, mstruction, and example, his 
sympathies became more tender and widely diffused, 
so as to extend to the men of all races, to the im- 
becile, the maimed, and other useless members of 
society, and finally to the lower animals, — so ^vould the 
standard of his morality rise higher and higher. And 
it is admitted by moralists of the derivative school and 
by some intuition ists, that the standard of morality has 
risen since an early period in the history of maii.^ 

As a struggle may sometimes be seen going on 

A w liter in the ‘ North British Itcview' (July, 1869, p, o31), well 
capablo of foriniiig a sound judgment, expresses himself strongly to this 
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between tlio various instincts of the lower animalsj it is 
not. surprising that there slioiild be a struggle in man 
between bis social instincts^ with their derived virtues, 
and his lower, though at the moment stronger impii is es 
or desires. This^ as Mr. Galton^® has remarked, is all 
the less surprising, as man has emerged from a state of 
barbarism within a comparatively recent peritjd. After 
having yielded to some temptation we feel a sense of 
dissatisfaction^ analogous to that felt fi-om other un- 
satisfied instincts, called in this case coiiS(!ience ; for we 
cannot prevent past images and impressions continually 
passing through onr mindSj and these in their w'cakcned 
state we compare with the ever-present social instincts, 
or with habits gained in early youth and strengthened 
duriijg onr whole livoSj perliaps inbei'ited, so that they 
are at last rendered almost as strong as iustimds. 
Looking to future generations, there is no canse to fear 
that the social instincts will grow weaker, and we may 
expect that virtuous habits will grow stronger, bceoioing 
perhaps fixed by inheritance. In this case the struggle 
between our higher and lower impulses will be less 
severe, and virtue will be triumphant- 

fSummanf of the two lad Chapters.— There can be no 
doubt that the diil'orence between the mind of the lowest 
man and that of the highest animal is immense. An 
anthropomorplioiis ape, if he could take a dispassionate 
view of his own case, would admit that tljough he could 
form an artful plan to plunder a garden — though he 
could use stones for fighting or for brciaking open nuts, 



effect. Mr* T.ceky Hist* of MoiaLs/ voL p* 14^^) seema to a certain 
citent to coincide. 

See his i-cinarkahlc woi'k on ‘ llcrcditary Gcniiia/ 18(i9, p. S49. 
TJie Duke of Argyll (* Primeval Man*’ 18t>9, p. 188) lias some good 
reiEai'ks on the contcat m roan’s nature hetweeu right and v.’^rong. 
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yet that the thought of fashioning a stone into a tool 
was quite beyond his scope. Stili less, as he would 
admit, could he follow out a train of metaphysical 
reasoning, or solve a mathomatical problem, or reflect 
on God, or admire a grand natural scene. Some apes, 
however, would probably declare that they could and 
did admire the beauty of the coloured shin and fur of 
their partners in marriage. They would admit, that 
though they eould make other apes understand by cries 
some of their perceptions and simpler wants, the notion 
of expix^asing definite ideas by definite sounds had 
never crossed their minds. They might insist that they 
w ere ready to aid their fellow -apes of the same troop iu 
many ways, to risk their lives for them, and to take 
charge of their orphans ; but they would be forced to 
acknowledge that disinterested love for ail living crea- 
tures, the most noble attiibute of man, was quite be- 
yond tlieir (iomjnehension. 

Nevertheless the rliOerence in mind between man 
and the higher animals, great as it is, is certainly one 
of degree and not of kind. We have seen that the 
senses and intuitions, the various emotions and facuilties, 
such as love, memory, attention, curiosity, imitation, 
reason, &c,, of which man boasts, may be found in an 
incipient, or even sometimes in a welbdeveloped con- 
dition, in tho lower animals. T’hey are also capable of 
some iiiberited improvement, as we see in the domestic 
dog compared with the w^olf or jackal. If it be main- 
tairied that certain powers, suc*h as self-consciousness, 
abstraction, &e,, are peculiar to man, it may well lie 
that those are the incidental results of other highly- 
advanced intellectual faculties; and these again are 
mainly the result of the continued use of a highly 
developed language. At what age does the new-born 
infant possess the power of abstraction, or become sclf- 
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conscious and refleci on its own existence ? We cannot 
answer; nor can we answer in regard to tlie ascending 
organic scale. ^J^’he lialf-art and half-instinct of lan- 
guage still bears the stamp of its gradual eTolntion. 
The ennobling belief in God is not universal wdtli man ; 
and the belief in actiye spiritual agencies naturally fol- 
lows Ifom his other mental po>vers. The moral sense 
perhaps allbrds the best and highest distinction between 
man and the lower animals ; but I need not say any-* 
thing on this head, as I have so lately endeavoured 
to shew that the social instincts,^ — the prime principle 
of man's moral constitution^® — with the aid of active 
intellectual power’s and tho effects of habit, naturally 
lead to the golden rule, As ye w^ould that men should 
do to you, do ye to them likewise ; '' and this lies at 
the Ibundation of morality. 

In a future chapter I shall make soiine few remarks 
on the probable steps and means by which the seveiul 
mental and moral iaculties oi man have been gradually 
evolved. That this at least is possible ought not 
to be denied, when we daily see their development in 
every infant ; and when we may trace a perfect grada- 
tion fi‘om the mind of an ntter idiot, lower than that of 
the lowest animal, to the mind of a Newton. 



' TIjc Tiionghts of Marcua Amelins f p, 139 . 
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CHAPTEE IV. 

0^" TiiK Mai^ner of Development of Ma^t from some 
LOWER Form* 

Variability of bcMiy and mind in man — Inheritance — Causes of 
variability — La of variation the same in man as in the lower 
animals — Direct action of the conditions of Iffe^ — Effects of the 
increased rise and disuse of parts — Arrested development — Re- 
verse on — Correlated variation — Rate of increase — Checks to 
increase — Natural selection — Man the most dominant animal 
ill the world — Imjior Lance of his coi^Knval structure — The 
causes wliieh have led to his becoming erect — Consequent changes 
of structure — Decrease in size of tho canine teetli — Increased 
size and altered sliajxj of the skull — Nakedness — Absence of 
a tail — Defenceless condition of man. 

We have seen in the first chapter that tho homolagical 
a true tor 0 of maOj his embryological develop meut and 
the rudiments which ho still retain s, all declare in the 
plainest maimer that he is descended from some lower 
form. The possession of exalted mental powers is no 
insuperable objection to this conclusion, la order that 
an ape-1 ilte oreatnre should have been trausibrined into 
man, it is necessary that this early form^ as well as 
many successive links, should all have varied in mind 
and body. It is impossible to obtain direct evidence on 
this head ; but if it can be shewn that man now varies 
— tliat his variations are induced by tlie same general 
causes, and obey tbe same general laws, as in the ease 
of the lower animals — there can be little doubt that 
the preceding intermediate links varied in a like 
maimer. The variations at each successive stage of 
descent must, also, have been in some manner accumu- 
lated and lixed. 
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Ibe facts and eoncliisiong to be givoa in this (*liapter 
relate almost exclusiyely to the probable means by 
’wliieli tiio traTisformatlori of man lias been effected, 
as far as bis bodily structure is concerned. The fol- 
lowing- chapter will be devoted to the d( velopment of 
bis intellectual and moral faculties. But the present 
discussion likewise bears on the origin of the ditferent 
races or species of maiikiod, whichever term may be 
prel'erred. 

It is manifest that man is now subject to mueb 
variability. No two individuals of the same race are 
quite alike. We may cotnpai'e millions of faeeSi and 
each will bo distinct. There is an equally great 
amount of diversity in the proportions and dimensions 
of the various j^arts of the body ; tlie loiigth of the legs 
being one of the most variable points,^ AUlionf^h iu 
some quarters of the world an elongated skill and in 
odier quarters a short skull f)revails, yet there is great 
diversity of shape even within the limits of the same 
race, as with ttse aborigines of America and South 
Australia, — the latter a race probably as pure and 
homogeneous in blood, customs, and language as any 
in existence ” — and oven with the inliabitants of so 
confined an area as the Sandwich Islands.^ An emi^ 
nent dentist assures me that there is nearly as much 
diversity in the teeth, as in the features. The chief 
arteries so frequently run in abnormal courses, that it 
has been found useful for surgical purposes to calculate 



' ‘ InveatigJitions in Military anti AnthroiKilo^* StatistieB of American 
Soldiera/ by B. A, (^onld, 1SG9. p. 256, 

\V itli respect to the Ci*a[iia] foriiiB of the Aniericaii abori^inesj.^* 
see Dr, Aitkcn Mei> in ‘Proc. Acad, Nat, Philadelpliia, Maj% 
1866. On the Anstraliidia, see Huxley, in Lyeirs ^ Antiquity of Man/ 
1863, p. 87, On the g?aTidwich Islanders, Prof. J, lYyman, ‘ Obaerva- 
tiona on Crania/ Boston, 1868, j>. ]8, 
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from 12,000 corpsesij liow often each course prevails.^ 
The mustiles are eminently variable : tiuis tliose of the 
foot wore found by Prof Turner^ not t{;i be strictly 
alike in any two out of fifty btjdies; and in some the 
deviations were con side lablc. Prof, Turner adds that 
tlie power of perforniing the ajjpropriate movements 
must have been modified in accordance with the several 
deviations* Mr, J, Wood has recorded^ the occiirrenee 
of 295 mo sen far valuations in thirty-six subjects, and in 
another set of the same number no fess than 558 varia- 
tions, reckoning both sides of the body as one* In the 
last set, not one body out of the tliiidy-six was “foirnd 

totally wanting in departures from the standard de- 
“ stndptions of the muscular system given in anatomical 
“ text-books.” A single body presented the extraordb 
iijuy number of t w ent y-fi v e d i s tinet abiior m alities , T h e 
same muscle sometimes vaiies in many ways : thus 
Prof, Macalister describes ^ no less than twenty distinct 
variations in the ]?almaris aeeesBorms. 

The famous old anatomist, M'ollT,'^ insists that the 
internal viscera are more variable than the external 
pai'ts : Nulla est qum non allter d aliier in 

aluB haheai ho7niml}US. He has even written a treatise 
on the choice of typical examples of the viscera for 
representation* A diseussioii on the beau-ideal of the 
liver, lungs, kidneys, &e., as of the human face divine, 
sounds strange in our ears. 

The variability or diversity of the mental faculties 
in men of the same race, not to mention the greater 



^ ^ Anatomy of the Arteries/ l>y It. Quaiii. 

* ^ Transact. Royal Edintur^li, voL xxiv. p* 175, 1S9. 

l*roc. Royal Soe/ 1SG7, p. 51-1 ; alao 1SG8, p, 183, 524. Tliere in 
a provhms pap*;!', ISoG, p. 22St 

' Proo. K. Irish Aeademy/ vol. x. 1868, p. 111. 

^ * Act. Acad,, t St. Petersbnr^, 177S, part ii. p, 217. 
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differences between the men of distinct is so 

' notorious that not a word need here be said. So it 

. is with the lower animals^ as has been iihistrated by 

a few examples in the last chapter. All who liaye bad 
charge of menageries admit this fact, and we see it * 

plainly in our dogs and other domestic animals. Brebm t 

especially insists that each individual monkey of those | 

! which he kept under confinement in Africa had its own 

! peculiar disposition and temper r ho mentions one baboon 

J remarkable lor its high intelligence ; and the keepers 

, in the Zoological Gardens pointed oat to mo a monkey, , 

j belonging to the New T^ orld division, equally remark- 

able for intelligence. Renggcr, also, insists on the di- 
1 versity in the various mental characteis of the monkeys 

\ of the same species which he kept in P^iraguay ; and 

.. this diversity, as ho adds, is partly innate, and partly 

; the result ol the manner in which they have been 

; treated or educated.® 

; 1 have elsewhere ^ so fully discussed the subject of 

f Inheritanco that 1 need here add hardly anything. A 

greater number of facts have been collected with respect 
to the transmission of the most trilling, as well as of the 
' most important characters in man than in any of the 

j lower animals ; though the facts are copious enough 

witli respefd to the latter. So in regard to mental 
qualities, their transmission is manifest in our dogs, 
horses, and other domestic animals. Besides special k 

; tastes and habits, general intelligence, courage, bad and I 

good temper, &C.J are certainly transmitted. With man f 

we see similar facts in almost every family; and we ' 

i- 

[ “ ■ ■ I 

I Dr{:hnn, rilifijrlebeii/ B. i, s. 58, 87, Kcngger, ^ i^^iigethiere voii L 

I Pftmguay/ g. 57, I 

V aiiatioii of Animals and Plants under DomeBtieation/ vol, ii, | 

chap. xii. I 
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now know thioogh tlie admirable kboors of Mr, Gallon 
that geiiiuH, which implies a wonderfully complex com- 
bination of high faculties, tends to he inherited ; and, 
on the other handj it is too certain that insanity and 
deteriorated mental powers likewise run in the same 
tun flies. 

With respect to the causes of vari ability we are in 
all cases very ignorant ; hut w^e can see that in man as 
in the lower animals, they stand in some relation with 
the conditions to which each species has been exposed 
during^ several generations. Uomesticated animals vary 
more than those in a state of nature; and this is appa- 
rently due to the diversified and changing nature of 
their conditions. The different races of man resemble 
in this respect domesticated animals, and so do the 
iudiyidnaJs of the same race when inhabiting a %*'ery 
wide area, like that of America, We see the influence 
of divorsified conditions in the more civilised nations, 
the Oiciubers of which belong to different grades of rank 
and Ibllow different occupations, presenting a greater 
range of character than the members of barbarous 
nations* But the imiibrmity of savages has ofteu been 
exaggerated, and in some cases can hardly be said 
t-o existd^ It is nevertheless an error to speak of man, 
even if we look only to the conditions to which he 
has been subjected, as far more domesticated ” than 



‘ Ht;r(?ditaij Genius r an Inq^uiry into its Laws and Con^queucesf 

1860 . 

Mv.Eates Tomarks (‘ The Naturalist ou the Amazoua/ 1863, vol. ii. 
p. 1.50), with respect to the IiLdiaus of the Siimc S. ATneTicau tribe, 
‘‘ uo two of them, were at all similar in the ehajm of the head ; oiio 
** mati had an oval visage ’with fine featnreSj and another was quite 
Mougfilian in breadth and pTOminenee of cheek, spread of uestril-j, 
and ohliquity of eyes.” 

Bliimcnhach, ^ Troati^.a on Antlirojjolog.^ Eng. translate, 1865. 
p. 205. 
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any oilier animal. Some aayage races, such as the 
AustraliaiiSj arc not exposed to more diversified con- 
ditions than are many species which have very wide 
ranges. In anotlier and much more important ra- 
sp eot, man differs widely from any stxictly domesti- 
cated animal ; for his breeding has not been controlled, 
either through methodical or unconscious selection. No 
race or body of men lias been so completely subjugated 
by other men, that certain individuals have been pre- 
served and tlms unconsciously selected, from being in 
some way more useful to their masters. Nor have 
certain male and female individuals been intentionally 
picked out and matched, except in the well-I^nown 
case of the Prussian grenadiers ; and in tliis ease man 
obeyed, as might have been expected, the law of me- 
thodical selection; for it is asserted that many tall men 
wore roared in the villages inhabited by the grenadiers 
with their tall wives. 

If Tve consider all the races of man, as forming a single 
species, his range is enormous ; but some separate races, 
as the Americans and Polynesians, have very wide 
ranges. It is a well-known law^ that ^videly-^angiDg 
species ai'e much mure vaidalile than species with re- 
stricted ranges ; and the variability of man may with 
more tmth he compared with that of widely- ranging 
species, thfm w itli that of domesticated animals. 

Not only docs variability appear to be induced in 
man and the lower animals by the same general causes, 
but in both the same cdmracters are aff ected in a closely 
analogous manner. This has been proved in such fuU 
detail by God i on and Quatrefi^ges, that I need hero 
only refer to their works.^^ Monstrosities, which gra- 

Godioa, ‘ Do PEsptice/ 1859, tom. ii. li™ 8. Qiiatrofages, 'Unite 
derEispccc Iluimiiae/ 1S6L Also I^cknejs on Anthropology, given 
in the * Eevue Ues Conrs Soicnti%ues,’ 18U648G8, 
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dilate into slight variations^ are likewise so similar in 
man and the lower aniiimlsj that the same classifica- 
tion and the same terms can be used for botiij as may 
be seem in Isidore Geoifroy St-Hilaire s great workd^ 
This Ls a necessary eoiiseqncnce of the same laws of 
change prevailing tlironghoat the animal kingdom. In 
my work on tho variation of domestic animals, I have 
attempted to arrange in a rude iashion the laws of 
variation under the following heads 1’he direct and 
dotinite action of changed conditions, as shewn by all or 
nearly all the individuals of tljo same species varying’ 
in the same manner under the same circumstances. 
The efiocts of the long-contimied use or disuse of 
parts. The cohesion of homologous parts. The vari- 
ability ot mniti])le parts. Compensation of growth ; 
but of this law I liave found no good instances in the 
case of man. The etiects of the mechanical pressure of 
one part on another ; as of the pelvis on the cranium 
of tho infant in the womb. Arrests of development, 
leailing to the diminution or suppression of parts. The 
reajipearance of long-lost characters through reversion. 
And lastly, correlated variation. All these so-called 
laws aj)ply equally to man and the lower animals ; and 
most of them eveai to plants. It would bo superlluous 
here to discuss all of them ; but several are so im- 
portant Ibr ns, that they must be treated at consider- 
able length. 

The direct and definite a-ciio7% of changed eonditiem.— 
This is a most perpleiting subject. It cannot he denied 

^ Hist. Gull, et Piu-t, cles Aiiomalioss do FOrganisatiorLf in three 
volumeSj lumi, i. 1832, 

I have fully discii&sed thtiae lawa in my * Variation of Aiiimak 
and llaiifs under Doinesticsation/ vol, ii. ebap. xxii. and xxiii. M. J. 
P, Dnmnd has lately (LSGSj published a vaiimblo essay ^ Do Tlnlliience 
des Milieux, He lays much stress on tho nature of tho soil. 

VOL. I. T 
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that clmngcd coiiclitions produce some effect, and occa- 
sional ly a considerable effect^ on organisms of all kinds ; 
and it seems at first probable that if siifficietit time 
were allowed this would be the inyariable result. Eiit 
1 have failed to obtain clear evidence iri favour of this 
conelnsion ; and valid I'easons niay be urged on the 
other side, at least as far as the iimumorable structures 



are concerned, which are adapted for special ends. 
There can, liowoyer, bo no donbt that olianged condi- 
tions induce an almost indefinite amount of ductnating 
variability, by whicli the whole organisation is rendered 
in some degree plastic. 

In the United xS tales, above 1,000,000 soldiers, who 
served io the late war, were ineiisnred, and the States 
in which they wex'e bom anti reared rccordedJ*^ From 
this astonishing number of obseiTations it is proved that 
local influences of some kind act directly on stature ; 
and we further learn that the State where the physical 
“ growth has in groat measure taken place, and tke'State 
of birth, wliicb indicates the am^estry, seem to exert 
a marked influonce on the stature,'' I'or instance it 
is established, that residence in tlie Western States, 
during the years of growth, tends to produce increase 
of stature/' On tlu3 other hand, it is certain that with 
sailors, their manner of life delays grenv th, as shewn “ by 
“ the great difference between the statures of soldiers and 



sailors at the ages of 17 and IS years/' Mr. E. A. Gould 
endeavoured to ascertain the nature of the influences 
which thus act on stature ; but be arrived only at nega- 
live results, nainely, that they did not relate to climate, 
the elevation of the land, soil, nor even ^^in any con- 
ti oiling degree '' to tlm abnndam^e or need of the com- 



‘ luvestij^atioias in Military and AiUUroi]. Statistic.%* ISm W 
E. A, Gould, p. 93, 107, 126, 131, 134. 
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forts ot life. This latter conclusion is directly opposed 
to that arrived at by Yillerme from the statistics of the 
height ot the conscripts in different parts of France. 
M hon we compare the differences in statu fe between the 
Polynesian chiefs and the lower orders within the same 
islands^ or between the inhabitants of the feitiie volcanic 
and low barren coral islands of the same occan^^'’' or 
again between the Fnegians on the eastern and western 
shores of their country, where the means of subsistence 
are very different, it is scarcely possiblo to avoid the 
conclusion that better tood ancl greater comfort do in- 
fluence stature* But the preceding statements shew 
how diflicnlt it is to arrive at any precise result* Di\ 
Beddoo has lately proved that, with the inhabitants of 
Britain^ residence in towns and certain occupations have 
a deteriorating influence on height j and he infers that 
the result is to a certain extent inherited, as is likewise 
the case in the United States. Dr* Bed doe further 
believes that wherever a race attains its maxiuuini of 
physical development, it rises highest in energy and 
moral vigonr.''^^ 

Whether external conditions juoduce any other 
direct eftect on man is not known. It might have been 
expected that diflcrences of climate would have had a 
marked influence, as the lungs ainl kidneys are brought 
into fuller activity under a low temperature, and the 
liver and skin under a high oned'^ It was formerly 
thouglit that the colour of the skin and the character 

EortTie Myriesijms, sfje PrieLarrls ^PJiysical Hist of Mankind/ 

V. ISlr, p. 145. 283. Also Cndron, ^ De TEsjjfece,* tom. ii. p. 289, 
Thoro is alsQ a remari^a.blc ditferom-e in appeamu™ l>et\vo(m the closely- 
ttlhiid Hindoos inhabitin^^ the Upper (Ganges nfid Peugal * aco ElphiU 
stone’s * History of Tndiaj’ vol, i. p. 324. 

^ Memoirs, AntJiropolog. Soc2 vol. iii, 18G7-89, p. 5G1. 5fo^ o87. 

Hr. lirakenridge, ' TheoiT of HiaUiosm/ ^Medical Times/ dime 19 
and July 17, 1SG9. 

1 2 
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of the Imir were determined by light or heat ; and 
although it ean hardly be denied that some effect is 
tims produced^ alinost all observers now agree that the 
cilect has been very small, even after exposure during 
many ages. But this subjoet will be more properly 
discussed Avhen we treat of the different races of man- 
kind. If^'ith our domestic animals there are grounds 
for believing that t;old anti damp directly affect the 
growdh of the hair; but I liave not met with any evi- 
dence on this bead in the case of man. 

Effects of (he inermsed Use and Disme of Pafts . — 
It is well knowm that use strengthens the muscles in 
the individual and complete disuse, or the destruction 
of the jjroper nerve, weakens tliem. When the eye 
is destroyed tlie optic nerve often becomes atrophied. 
When an artery is tied, the lateral ehaimels increase 
not only in dianreter, but in the tliickness and strength 
of their coats. AVhen one kidney ceases acting from 
disease, the other increases in size and docs double 
work. Bones increase not only in thickness, but in 
length, fiom carrying a greater weight,^^ Bifterent 
occii]>ations habitually followed lead to changt^d pro- 
portions in various {>a.rts of the body, Tims it was 
clearly ascertained by tlie United States Commissions^ 
that the legs of the sailors employed in the late war 
were longer by 0*21 7 of an incli than thtjse of the sol- 
diers, though the sailors >vere on an average shorter 
men ; whilst their arms were shorter by I'OD of an inch, 
and tlierefore out of proportion shorter in relation to 



I liave given anthoritiofl far tlieee several atatementis in iny ^Varia- 
tion of Animals imder Donie&tication/ voP ii. p. 297-300. Dr. Jaeger, 
“ Ueber dasj Langcnwach&tlium dcr Knoehen” " Jenaiseliou Zoitijcbrift,’ 
B, V, Heft i. 

aiiveBiigiitioEs/ ,S:c. By B, A, Gould, 1809, p. 2SS. 
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their lesser height. This shortness of the arms is 
apparently due to their greater use^ and is. an un- 
expected result; but sailors chielly use their arms in 
pulling and not in supporting weights. The girth of 
the ueck and t!ie depth of the instep are greaterj whilst 
the circumference of the chest, waisb and hips is less in 
sailors than in soldiers. 

Whether the seyeral foregoing modifications w^ould 
become hereditary^ if the same habits of life were fol- 
lowed during id any goner at ions, is not known, but is 
probable* Eengger attributes the thin legs and thick 
arms of the l^ayaguas Indians to successive generations 
having passed nearly their whole lives in canoes, with 
their lower extremities lootionlcss. Other wTiters have 
come to a similar conclusion in other analogous eases. 
According to Cranz,^^ who lived lor a long time with the 
Esquimaux, “ the natives believe that ingenuity and 
“ dexterity in seal-catching (their highest art and virtue) 
is hereditary ; there is really something in it, for the 
son of a celebrated seal-catcher will distinguish liim- 
self though he lost his father in childhood/’ But in 
this case it is mental aptitude, quite as much as bodily 
structure, wdiich appears to be inherited. It is asserted 
that the hands of English labourers are at birth larger 
than those of the gentry*^ ¥rom the correlation W'hich 
exists, at least in sonic cases, he tween the development 
of the extremities and of the jasvs, it is possible that 
in those classes which do not labour much with their 
hands and feet, the jaw s ivonld be reduced in size from 
this cause* That they are geirerally smaller in refined 
and civilised men than in hard-working men or savages^ 



' SHii'^etUierc von Paraj^Tay,’ s* 4, 

^ Histoiy of Gretiulaiid,' En^. trauislat. ]7B7, voL i, p. 230. 

* InterimiiTia^o/ By Alox, Walker, 1838, p. 377- 

* The Yai'iatioii of Anlmala under Bomestkatiou,^ vot i p. 173, 
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13 certain. But with savages, as Mr. Herbert Spencer »= 
laa remarked, the greater use of the jaws in chewing 
coarse, uricoolved food, would act in a direct manner on 
the masticatory muscles and on the bones to whidi 
they are attached. In infants long before birth, the 
skin on the soles of the feet is thicker than on ’any 
other part of the body;^ and it can hardly be doubted 
that this is due to the inherited eliects of pressure 
during a long series of generations. 

It is familiar to every one that v^atchmake^s and en- 
gravers are liable to bo short-sighted, whilst men living 
much out of doors, and especially savages, are generally 
long-sighted. Short-sight and long-sight certainly tend 
to be inherited.**® The inferiority of Europt^ans, in com- 
parison ^ with savages, in eye-siglit and in tlic other 
senses, is no doubt the accumulated and transmitted 
encct of^ lessened use during many generations; for 
Bengger^“ states that he has repeatedly observed Euro- ■ 
peans, who had been brought np and spent their wEole 
In es with the wild Indians, who nevertheless did not 
equal them in the sharpness of their fwmses. The same 
naturalist observes that the cavities in the skull for 
the reception of the several sense-organs are larger in 
the American aborigines than in Europeans; and this 
no doubt indicates a corresponding difference in the 
dimensions of tlie organs themselves. Blumenbach has 
also remarked on tho large size of the nasal cavities 



' I^rmcipie* of Eiolo^p^' vol. i. p. 455, 

^ Pa^ot, ‘LotitfiTea on Surgicitl Patliology/ yol. ii. 1853, p. 209 
' T]ie Variiition of Animals muler Domoaticatian,’ yol* i p 8 

Tarugmy/ s. 8, 10. I l.ad'good oppor- 

tumtws for obaorving the extraordinary power of eyesight iu the 
h ucgians &ee also Lawrence (‘ Lectiu'cs on Pliysiolog\’ , 1822 n 
401) on this ^me subject. 31. Giraud-Tealon has reieutly collectod 
( IteTire. deg Coars Scientiliqi.es,' 1870, p. G2S) a large and vah.able 
body ol evidence proving that the cauxe of shoit-sight, “ C’rsi h travail 
de pres. 
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in the skulk of the Amoil{;an aborin-iiicsj and eomieets 
this hict with their remarkably acute power of smelL 
Tile Mongolians of the plains of Northern Asia, according 
to Pallas, have wonderfully perfect senses ; and Prichard 
believes that the groat breadth of their skulls across 
the zygomas follows from their highlyKlevelopcd sense- 
organs;'^^ 

The Quochua Indians inhabit the lofty plateaux of 
Peru, and Alcide dTJrhigny states that from con- 
timially breathing a highly rarefied atmosphere they 
have acquired chests and lungs of extraordinary dimen- 
sions. The cells, also, of the lungs are larger and more 
numerous than in Europt^ans, These observations 
have been doubted ; hut Mr, D. Eorhes carefully 
measured many Aymaras, an allied race, living at the 
height of between ten and fifteen thousand feet ; and 
he iidbrms me^ that they difier conspicuously from the 
men of all other races seen by liim, in the circum- 
ference aud length of their bodies* In his table of 
measnrtnnents, the stature of each man is taken at 
lOOU, and the other measurements are reduced to tins 
standard. It is here seen that the extended arms 
of the Aymaras are shorter than those of Europeans, 
and much shorter tlian those of Negroes, The legs arc 
likewise shorter, and they present this remarkable pecu- 
liarity, that in every Aymara measured the femur is 
actually shorter than the tibia. On an average the 
length of the femur to that of the tibia is as 211 to 
2o2; whilst in two Europeans measured at tlie same 

Pridliartl, ‘Phys. Hiat. of Mtinkind/ on tlie authority of Blumcn- 
iMioh, vol, i, J831, p. 311 i for the Btaiomoiit hy Pallaa, vol iv, 1844 p 
4U7. 

Quoted by Priolmrd, ^ Research c£i into the Pliys, Hist, of Man- 
kind,^ vol V. p, 4G3. 

Mr, Forbes' valuable paper h uow puhliKlied in the ^ Jouiiial of 
the Ethnological Soc, of Loudon/ new ayrles, vol. ii. 1870^ p, 193. 
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time, the femora to the tibi® were as 244 to 230 ; and 
ill throe Negroes as 258 to 241. The humems is like- 
wise shorter relatively to the forearm, I'his shorteriing 
of that part ot the limb whieh is nearest to the bodv, 
appears to be, as suggested to me by Mr. Forbes, a case 
of compensation in relation with the groatlv increased 
length of the trunk. The Aymaras piresent some other 
singular points of structure, for instance, the Tery small 
projection of the heel. 

fi’licse men are so thoroughly acclimatised to their 
cold and lofty abode, that when formerly carried down 
by the Spaniards to the low Eastern plains, and when 
now tempted down by high wages to the gold-washings, 
they suffer a friglitfi.il rate of moitality. Nevertheless 
Mr. I’orbes found a few pure families ivhich had sur- 
vived during two generations ; and lie obseiwcd that 
they still inherited their characteristic peculiarities. 
Eut it was manifest, even without measiirenieut, that 
these peculiarities had all decreased j and on measure- 
ment their bodies were found not to be so much elon- 
gated as those of the men on the high plateau ; wlulst 
their femora had become soniewdiat lengthened, as had 
their tibim but in a less degree. The actual measure- 
ments may be seen by consulting Mi-. Forbes’ memoir. 
From these valuable observations, there cun, I think, 
be no doubt that residence during many generations at 
a great elevation tends, both directly and indirectly, to 
induce inherited modifications in the projKirtions of the 
boily,^^ 

Although man may not have been much moditiod 
during the latter stages of his existence through the 



Dr* Wilckens Landwirthachftft Wochcnblatt/ 10, 1S69) 
biiS lately published aii interest essay abewiug liow domestie 
aTiimaLs, which live in moimtainous regions, Jiave tiieir frames 
modlliod. 
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iacreased or decreased use of parts, the facts now giveri 
shew that his liability in this respect has not been lost ; 
and we positively kriow tliat the same law holds good 
^vith the lower animals. Consequently we may infer, 
that \vheii at a remote epoch the progenitors of man 
were in a transitional state, and were changing from 
quadrupeds into hipotls, natural selection would probably 
have been greatly aided by the inlierited effects of the 
increased or dim ini shod use of the chfferent parts of the 
bodvi 

Arrests of Development — Arrested development difibrs 
from arrested growth, as parts in the former state con- 
tinue to grow whilst still re taming their early condition, 
\ arioiis monstrosities come under this head, and some 
are known to be occ^asioiially inherited, as a cletVpalate* 
It will suffice for our jmrpose to refer to the arrested 
braiii-developniont of microcephalous idiots, as described 
in Vogts great inemoir*^^ Their skulls are smaller, and 
the convolutions of the brain are less complex than in 
normal men. The frontal sinus, or the jirojection over 
the eye-brows, is largtdy developed, and the jaws are 
prognathous to an ^'effrayani ” degree ; so that these idiots 
somewhat resemble the lowtn' types of mankind. Their 
intelligence and most of their mental then 1 ties are 
extremely feelde. Tliey cannot acquire tlie power of 
Sjieech, and are wholly incapable of prolonged attention, 
hut are much given to imitation* They are strong and 
remarkably active, eoiitinually gamboling and jumping 
about, and making grimaces. They often ascend stairs 
on all-iburs ; and are cnrionsly fond of climbing up 
furniture or trees. We are thus reminded of the delight 



** ^Menioire siir les Microcepkales,’ 1SG7, p* yO, 125, 169, 17i» 184- 
19S. 
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shewn by almost all boys iu climbing trees ; and this 
again reminds us liow lambs and kids, originallT alpine 
animals, delight to frisk on any billoek, howeTcr small. 

^ ■ IVIany oi tbe cases to be here given 

miglit have been introduced under the last heading. 
Whenever a structure is arrested in its develojmieiit, 
but still continues grorving until it closely resembles a 
corresponding structure in some lower and adult member 
of the same group, we may in one sense con.sider it as a case 
ol reversion, dbe lower mem be is in a group give us 
some idea bow tbe common progenitor of tbe group was 
probably constructed ; and it is hardly credible that a 
pait arrested at an early phase of ernbrv'oiiic develop- 
ment should be enabled to continue growing so as ulti- 
mately to perform its proper function, unless it had 
aeqviired this power of continued growth during some 
earlier state ot existence, when tbe present exceptional 
or aiTcsted stmetnre was normal. Tbe simple brain of 
a microcephalous idiot, in as far as it resembles that 
of an ape, may iu this sense be said to offer a case of 
reversion. There are other cases wdiich come more 
strictly rmder oiir present heading of reversion. Certain 
structures, regularly occuriing in tbe lower members of 
the gi'oup to which man belongs, occasionally make 
their appearance in him, though not found in the^ normal 
human embryo; or, if present in the normal human 
embryo, they become developed in an abnormal manner, 
though this manner of development is proper to the 
lower members of the same group. These remarks will 
be rendered clearer by tbe following illustrations. 

In various mammals tbe uterus graduates from a 
double organ with two distinct orifices and two passages, 
as in the marsupials, into a single organ, showing no 
signs of doubleness except a slight internal fold, as in 
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the higher apefi and man* The rodents exhibit a per- 
fect series of gradations between these two extreme 
states. In all Tnatnmals the utenis is developed from 
two simple primitive tubes^ the inferior portions of 
which form the comna; and it is in the words of 
J)r. I'arre ^‘by the coalescence of the two eormia at 
their lower extreipities that the body of the ntems is 
“ formed in man ; while in those animals in which no 
middle portion or boily exists, the cornua remain iin- 
“united. As the development of the uterus proceeds, 
“the two cornua l)ect>me gradually shorter, until at 
“ length they are lost, or, as it were, absorbed into the 
“body of the utenis.” The angles of the uterus are 
still produced into eormm, even so high in tlie scale as 
in the lower apes, and their allies the lemurs. 

Kow in women anomalous cases are not very infre- 
quent, in which the mature uterus is furnished with 
coiTiiia, or is partially divided into two organs; and 
such cases, according to Owen, re|)eat “ the grade of con- 
centrative development,” attained by certain rodents. 
Here perhaps we have an instance of a simple arrest of 
embryonic development, with subsequent growth and 
perfect functional development, for either side of the 
partial I y double uterus is capable of performing the 
proper office of gestation. In other and rarer cases, 
two distinct uterine cavities are formed, each having 
its proper orilice and passage.^ No such stage is passed 
through during the ordinary development of the embryo, 
and it is difficult to believe, though perhaps not im- 
possible, that the two simple, minute, primitive tubes 
could know how (if such an expression may be used) to 



See Dr, A. Earrc^s wolLkuowri arti cle in the * Cyclop, of Anat. 
and riiys,' vol* v. ISjVJ, p* 012. Owen “■ Anatomy of Vertebrates/ voL 
iii. ISBS. p. GS7. Prof. Turner in ‘ Edinbargh Medical Journal/ Feb. 
1865 . 
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grow into t^vo distinct iiterij caclT with a well-constructed 
orifice and passage, and each furnished with numerous 
muscles, rieiwes, glands and vessels, if they had not 
Ibrmcrly passed through a similar course of develop- 
inent, as in the case of existing marsupials. No one will 
pretend that so |)orf(!ct a structure as the ahnormal 
doulde utmdis in woman could he the result of mere 
cliance* But the principle of reversion, by which long- 
lost dormant structures arc called baede into existence, 
might serve as the guide for the full develojmient of 
the organ, even after the lapse of an enormous interval 
of time. 

Professor Cauestriui,^® after discussing the Ibrcgoing 
and vai’ious analogous cases, arrives at tiie same con- 
clusion as that Just given, lie adduces, as another 
instance, the mabr hone, whicli, in some of the Quad- 
niniana and other mammals, normally consists of two 
portions. This is its condition in the two-months-old 
human foetus ; and thus it sometimes remains, through 
arrested develo]>meut, in man wdieii adult, more esptxhally 
in the lower prognathous races* Hence Canestrini con- 
cludes that some ancient progenitor of man must have 
possessed this bone normally divided into two portions, 
which subsec|ucntly became firsth together. In man 
the frontal hone tjoiisists of a single piece, but in tlie 
embryo and in children, and in almost all the lower 
mammals, it consists of two pieces separated by a dis- 
tinct suture* This suture occasionally pei’sists, more 
or less distinctly, in man after maturity, and more fre- 



Mnnaario <le]la Soo. dcsi Nainralisti in 18G7, p. 83* 

Prf>f. C&nciitririi gives extmeta on this fcubjoet I'rom various ntithoritieB. 
Liaiirillard remarks, Limt ais he htis fouml a complete similarity in the 
form, piToportions, and connexion of the two malar boiica in several 
In.unan sn3:»jects and in certain apes, iie can not consider this disposition 
of the parte as simply accidental* 



© Darwin Online http://darwin-online.org.uk/ 



OlIAP. IV. 



IVIANXER OF DKYELOPMENT* 



125 



quently in imdent than jii recent crania, especially as 
Caiicstrioi has ohseived in those exhumed from the 
Drift and belonging to tlie brachycephalic type. Here 
again he conies to the same conclusion as in the ana- 
loiroos ease of the malar bones. In this and other 
instances presently to bo given, tlio cause of ancient 
races approaching the lower animals in certain cha- 
racters more frequently than do the modern races, 
a| I pears to be tliat the latter stand at a somewliat greater 
distance in the long lino of descent from their early 
semi-lniman progenitors. 

Various other anomalies in man, more or less analo- 
gous with tlie ibregoing, have bimn advanced by dif- 
fertmt authors ^ as cases of reversion ; but these seem 
not a little doubtfsil, for we have to descend extremely 
low in the niammalian series before we hnd such struc- 
tures normally present.^^ 



A whole eefies of case a ia given by Iskl. Geoffi'oy St.-HibiirCj 
^ Hiat. Anoniftlies,’ toTU. lii. p, 137. 

111 my ^ yai'iatioii of Animal a under Domeatioation ’ (voL ii. p. 57) 
I attributed tlic not very rare eases of snp<irnuniemi 7 mamnne in 
women to reversion, I was kd to thk as a prohahie eonolusioii, by the 
uddiiional mammae being gcsnemlly plaeod symmetrically on the breast, 
and more especially fi-om one ciise, in wdiieb a single e indent mamma 
occurred in the inguinal region of a woma n, tbe daughtci of another 
woman witti snpermimenaiy mummtc. But Prof. Preyer p Dt>r Kampf 
nm das Dasein/ ISGl), s, 45) statea that mammae erratics l)ave been 
known t(> occur in other situations, even on the liiiek ; so that the force 
of my argiuiienl is greatly weakened or perhaps quik) destroyed. 

With mudi iLCsitation T, in tliC same work (vob ii. p. 12), attributed 
the frequent cases of ]Xilyd:ictyltsm in men to reversinn. I >vas partly 
led to this throngli Prof. Owen's statement, that some of the Itdithy- 
opterygia i>f>ssess more than five digits, and therefore, ae T gnpjms^Ml, kid 
retained a primoiblial con di lion ; but after reading Pi of. Gegenbaur’e 
pa])Ci' (" Jenaisfdien Zeitschrift/ B. v. Heft 3, s. 311 who is the highest 
authority in Eun^je uii such a point, and who disputes Given’ s con- 
ciusion, I see that it is extrtimely doubtful wiiether supernumej-ory 
digits can ilius be accounted for. It was the fact that sueii digits not 
only i'reqnently occur and are strongly inlicritei;l, but have the |Knver 
of regrowih after amputation, like tiie normal digits of the lower verte- 
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In man the canine teeth are perfectly efficient instru- 
ments for mastication. But their trmi <‘anine character, 
as Owert^ remarks, indicated by the conical form 
“ of the crown, which terminates in an obtuse point, is 
“ convex outward and Ihit or snb-tioncave within, at the 
“ base of wliich surface there is a feeble promineneo. 
The conical form is best expressed in the Melanian 
races, especially the Australian. The canine is more 
deeply implanted, an<l by a stronger fang than the 
incisors.” Nevertheless this tooth no longer serves 
man as a special weapon for tearing his enemies or prey ; 
it may, therefore, as far as its proper fimcition is con- 
cerned, be c:onsidered as rudimentary. In every large 
collection of human skulls some may be found, as 
Ilackei^^ observes, with the catiiiie teeth projecting con- 
siderably beyond the otfiers in the same maimer, but 
in a less degree, as in the anthropomorphous apes. In 
these cases, optm spaces between the teeth in tlie one 
jaw are left for the reception of the canines belonging 
to the opposite jaw. An interspace of this liind in a 
KafiSr skull, figured by M'^agner, is surprisingly wdde/^ 
Considering Low^ few ancient skulls have been examined 
in comparison with recent skulls, it is an interesting 
fact that in at least three cases the canines project 
largely ; and in the Naiilette jaw^ they are spoken of as 
cnormoiis,'^^ 

brntfi, that chitsfly lerl me to tho fjibove conclusion. Tin's e^viraordiurtry 
lact of thoir regrowth reiuiUria inexplicable, if the belief in revemon 
some extremely remote progenitor must be rejected. I oaunoi, how^ 
ever, follow Prof. Gogenbai.ir in suppf>King that additional digits c‘ould 
not rea.ppear through reversion, willinut at the same time other [wirts of 
tdio ekeieton bcitjg aimultaTveoudy and eimOuiiy modified ; for single 
cJiaiactei'S often reappear tljrouglL reversion. 

^ Anatomy of VertobiMtcia/ vol. iii. 18t>8, p, 323. 

* Qeuerelle Morphologie, ’ ISGG, B. ii. a. civ. 

Call Vogt’s ‘ Lectures on Man/ Eng. translate 1S(>4, \k lol. 

C. thuicr Blakoj on a jaw from La Naulettc, * Anthtopolog. 
lleview/ 1867, p. 295. ^^diaaff hausen, ibid, 1SC8, p. 12(L 
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The males alone of the anthropomorphous apes have 
their (‘ariines fully dev eloped ; but in tlie female gorilla, 
and in a less degree in the female orang, these teeth 
project considerably beyond the others; therefore the 
hictthat women sometimes have, as I have been assured, 
considerably projecting canines, is no serious objection 
to the belief that their occasional gi^eat development in 
man is a case of reversion to an ape-like ]>rogenitor. 
He who rejects with scorn the belief that the shape of 
his owni canines, and theyir occasional great development 
in other men, are due to oiir early progenitors having 
been provided with these formidable weapons, will pro- 
bably reveal by sneering the line of his dcsc^rit. For 
though he no longer intends, nor has the power, to use 
these teeth as weapons, he will unconsciously retract his 
snarling muscles'' (thus named by Sir C* so as 

to expose thenr ready for action, like a dog prepared to 
fight. 

Many muscles are occasionally developed in man, 
which are proper to the Quadruniana or other mam- 
inals. Professor Vlaeovich^* examined forty male sub- 
jects, and found a muscle, called by him the iscluo- 
pubie, in nineteen of them; in three others there was 
a ligament which represented this muscle ; and dii the 
remaining eighteen no trace of it. Out of thirty female 
subjects this muscle was developed on both sirles in only 
two, but in three others the rudimentary ligament was 
present. This muscle, therefore, appears to be miicli 
more common in the male than in the female sex ; and 
on the principle of the descent of man from some lower 
form, its presence can be understood ; for it has been 
detected in several of the lower animals, and in all of 



^Tho Anatomy of ExprejisLou/ 1844, 110, 131. 

** Quo tod by Prof. Caiiestrini in the ‘ Anmiarlo/ &c., 1867, p. 30. 
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th^^se it serves exclusively to aid the male in the act 
of reproduction* 

Mr, J. Wood, in iiis valuable scries of papers,'*^ has 
minutely described a vast number of miiscalar Tariar 
ti{)us in man, ^vliicli resemble normal structures in the 
lower animals. Ijooking only to the musedtis which 
closely rescmible those I'egulaiiy pix^sent in our nearest 
allies, the Qnadriimaim, they are too numerous to be 
here even S[)eeilied* In a single male subject, having 
a strong bodily I'rame and well-formed skull, no less 
than seven muscular variations were observed, all of 
wliicli plainly represented muscles proper to various 
kinds of apes. This mao, for instance, had on both 
sid(^s of his neck a true and powerful hvaior dam- 
culif” such as is found in all kinds of apes, aiid which 
is said to occur in about one out of sixty human sub^ 
jects*^^ Again, this man had special abductor of 
the metatarsal bone of the fifth digit, such as Pro- 
“ lessor Huxley and Mn Flower have shewn to exist 
uniformly in the higher and lo\ver apes,'* The hands 
and arms of man are eminently characteristic stnictures, 
but their muscles are extremely liable to vary, so as to 
resemble the corresponding muscles in the lower ani- 
mals.^^ Sucli resemblauces are eitlier complete and per- 

Tllcs^^ capers cartifiil etndy by any one wLo deairea to leaxn 

how frequently our muselca vary, and in varying eome to resemble those 
of the QaEidruTumu, The following references relate to the few jjointB 
toiiehed on in ruy test ; Proc. Royal Soc. vel. xiv. 1SG5, j>, B79-B84 ; 
vol. XV- 1866, p* 241, 242 ; vol. xv. 1867, p. 544 ; vol. xvi. 1868, p. 524* 1 
may here add that Dr. Muiie and Mr, St, George Slivart have shewn 
in their Memoir on the Ijornuroidea TraiiRaet, Zoolog- Soc.’ vol. vil. 
1S69, pi, OG), how extraordinarily variable some of Iho museka arc in 
these animal a, the lowest niemlxi'S of the Primalea. Gnjulati{jiiH* alao, 
in the muscles leading to structures foumi in animals still lower in 
the scale, arc immoroiLs in the Lemuroidesi. 

Prof. Ma{‘aliat[?r in 'Froe. R, Irish Academy,’ vol. x. 18GS, p, 124. 

Prof Jracalister (ibid. p. 121} has tahuiated his observations, and 
finds that muscular abnormalities are moat freq^nent in the forearms, 
secondly in the face, thirdly in the foot, 



© Darwin Online http://darwin-online.org.uk/ 



CllAK IT. 



MANNUrt OF DEVELOPMENT* 



129 



feet or imperfect, yet in this latter case manifestly of 
a transitional nature. Certain vanations aro more (torn- 
mon in nian^ and others in womaiij \vitiioiit our l>eing 
able to assign any reason. 3Ii\ Wood, after describing 
numerous cases, makes the follon ing pi'egnant remark : 
IN^otable departures from the ordinary type of the 
“ muscular stnictures run in grooves or directions, which 
must be taken to indicate some nnknown factor, of 
much importance to a comprehensive knowledge of 
general and scientific anatomy/’ ^ 

That this nnknown factor is reversion to a former 
state of existence may bo admitted as in the highest 
dcgz'ee probable. It is quite incredible that a man 
should through mere accident abnormally resemble, in 
no less than seven of his muscles, certain apes, if there 
had been no genetic Ciomiection between them* On the 
other hand, if man is descended from some ape-Iik'e 
creature, no valid reason can be assigned why certain 
mu solos should not suddenly reappear after an interval of 
many thousand generations, in the same manner as with 
horses, asses, and mnles, dark-coloured stripes suddenly 
reappear on the legs and shoulders, after an interval of 
hundreds, or more probably thousands, of generations. 
These various cases of reversion are so closely related 



The Eev. Dr. Hangbton, aUcr giying Vroc. E. Irisli Ae^ulemy/ 
June 27, 18C4, p. 715) a icmarLahle ease of variation in the Imniait 
Jiexor poUiaia “ This rcmarka.bl{'! e-xaniple shews that man 

may aomotini(;s posstiss tiie arrangcmoiit of tendons of thmnh and 
“ ihigcra ciiartLcteristio of the macaque; hut whether sueli a eaao should 
be regarded as a macaque passing upwards into a man, or a man 
passing downwards into a macaque, or as a congenital freak of 
nature, I cannot imderiakc to say.” It is satisfactory to hear Sij 
capable an anatomist, and so emlnttered an opiKment of evolutif> 2 iiKm, 
admitting oven the possibility of either of his first propositions* Prof, 
Maealistcr has also described l*roc, E* In'sh Acadf voL x, 1864, p. 
13 fi) variations in the ^earor jioUMs longttSt remai'kable from their rela- 
tions to’ the same muscle in the Qiiadruiuana, 

VOL, I. K 
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to tliose of nidi men ta r y organs gi ven in the first chapter^ 
that many of them might iiavo boon iiulifferently intro- 
duced in either cliapter. Thus a finman ntoriis fiirnished 
with coriina may be ^laid to represent in a rudimciitary 
condition the same organ in its normal state in certain 
mammuls. Some parts which are nidimental in maOj 
as the os coccyx in both sexes and the mamraee in the 
male sex, are always present ; ivhilst otliers^ such as 
the siipracoBclyloid foramen, only occasiorLaliv appear, 
and therefore might have been introduced under the 
head of reversion. These several reversionary, as well 
as the strictly mdiraentary, strncturos reveal the de- 
scent of man from some lower form in an unmistakeable 
manncr. 

Co7i*elated Variafion.—ln man, as in the lower ani- 
mals, many stnictures are so intimately related, that 
when one part varies so does another, without onr being 
able, in most cases, to assign any reason. We cannot say 
whether the ono part governs the other, or whether both 
are governed by some earlier developed ])art. Various 
monstrosities, as I. Geoffrey repeatedly insists, are thus 
intimate ij connetded* Moiiiolog{)us structures are par- 
ticularly liable to change togethen^, as we see on tho 
opposite sides of the body, and in tho upper and lower 
extremities. Meckel long ago remarked that when the 
muscles of the arm depart from their proper type, they 
almost always imitate those of the leg ; and so conversely 
with the muscles of tho legs. The organs of sight and 
hearing, the teeth aud hair, the colour of the sldn and 
hair, colour and constitution, arc more or less correlated.^® 
Professor Schaaffhausen first drew attention to the rela- 



Tlie aiitlioL'ities for these several are given in my 

Variation of AniimiD under Domestication/ voL iL p. 320-335. 



© Darwin Online http://darwin-online.org.uk/ 



Chap. 1Y, 



MAHNEK OF DEYELOFMENT* 



131 



tion apparently existing between a musenlar frame and 
strongly- prenouiiccd supra-orbital ridges^ which are so 
chfciraeteristic of the lower races of man* 

Besides the variations whicli can be grouped with 
more or less probability under the foregoing heads, 
there is a large class of Yariatioos which may bo provi- 
sionally called spontaneous, for tliey appetir, owing to our 
ignorance, to arise without any exciting canse* It can, 
however, be shewn that such variations, >rb other con- 
sisting of slight individual differences, or of strongly- 
luarlted and abrupt deviations of stmcturo, depend 
much more on the constitution of the organism than 
on the nature of the conditions to which it has been 
subjected*^° 

Hate of InereaBO. — Civilised populations have been 
kno-wn under favourable conditions, as in tho United 
States, to double tbeir number in tweidy-live ye^irs ; 
and according to a calculation by Euler, this might 
occur in a little over twelve years. At tlie former rate 
tlie present j)opulation of the United States, namely, 
thirty millions, would in (157 years eover tho whole 
teriat^iicous globe so thickly, that four men would have 
to stand on each square yard of surface. The primary 
or fundamental check to the continued increase of man 
is tlie difficulty of gaining subsistence and of living in 
comfort. We may infer that this is the case from what 
we see, for instance, in the United States, whore subsist- 
ence is easy and there is plenty of room* If such means 
were suddenly doubled in Great Britain, our number 
would be quickly doubled. With civilised nations the 



UTiis whole eubjoct has boen. discussed in chap, scsiii. vobij. of 
my * Variation of Animals and PkmtiS tiitdcr Dnmestioa,tioa/ 

fcscc the ever memorable ^ Essay on tire Principle of Population,* 
by tho Kev. Maitlms, voi. i. 1S26, p. f>, 517, 

K 2 
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above primary clieck acts chiefly by restraioiiig mar- 
riages. The greater death-rate of iatants in the poorest 
classes is also very important ; as well as the greater 
mortality at all ages, and from various diseases, of the 
inhabitants of crowded and miserable houses. The 
effects of severe epidemics and wars are soon counter- 
balanced, and more than counterbalanced, in nations 
placed under favourable conditions. Emigration also 
comes in aid as a temporary check, but not to any 
great extent with the extremely poor classes. 

There is reason to suspect, as l\Ialthus 1ms remarked, 
that the reproductive power is actually less in barbarous 
than in civilised races. We know notliing positively on 
this head, for wdth savages no census has been tal^eu ; 
but from the conennent testimony of missionaries, and 
of others who have long resided with such people, it 
appears that their families arc usually small, and large 
ones lai'O. This may be partly accounted for, as it is 
believed, by the women suckling their infants for a pro- 
longed period; hut it is highly probable that savages, 
who often suffer much hardship, and wdio do not obtain so 
much mitritious food as civilised men, would be aetu^dly 
less prohfic. I have shewn in a former work,^^ that 
all our domesticated quadnipeds and birds, and all 
our cultivated plants, aie monj fertile than the corre- 
sponding species in a state of nature. It is no valid 
objection to this conclusion that animals suddenly 
supplied with an excess of food, or when rendered very 
fat, and that most plants when suddenly removed from 
very poor to very ric;h soil, are rendered more or less 
sterile. We might, therefore, expect that civilised 
men, wl^o in one sense are highly domesticated, would 



* Variation of Animals anU Plants undei Domestication / yoI. if, 
p. 111-113, m3. 
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be more prolific thaa wild men. It is also probable 
that the iticreased fertility of ciyilised natams would 
becomej as with#- our domestic aaimals, au inherited 
character: it is at least known that ^^dtli mankind a 
tendency to produce twins runs in fainilies,^^ 

Kotwith standing that savagos appear to be less pro^ 
lific than civilised people^ they w^ould no doubt rapidly 
increase if their numbers were not by some means 
rigidly kept down. The Santali^ or hiil-tribes of India^ 
have recently afforded a good illustration of this fact; 
for they have increased, as sliewn hy Mr. Kuntor,^* 
at an extraordinary rate since vaccination has been 
introduced, other pestilences mitigated, and w^ar sternly 
repressed* This increase, ho^vever, would not have Loon 
jiossible had not these riido people spread into the 
adjoining districts and worked for hire. Savages almost 
always marry; vet there is some prudential restraint, 
for they do not commonly marry at the earliest possible 
age. The young men are often required to show that 
they can support a wife, and they generally have first 
to earn the price with which to purchase her from her 
parents* With savages the difficulty of obtaining sub- 
sistence oceasionally limits their immher in a much 
more direct manner than with civilised people, for all 
tribes periodically sufter from severe famines. At such 
times savages are forced to devour much bad food, 
and their health can hardly fail to bo injured. Many 
accounts have been published of their protmdiug sto- 
machs and emaciated limbs after and during famines. 
They are then, also, compelled to wander much about, 
and their infants, as I was assured in Australia, peiisli 



Mlv Serlgwiok, * Bi-iiiah and Foreign Hoclieo-Chiriirg, Iicview/ 
July, 1SC3, p. 170. 

^ The xlmiaU of liural Beitgtil,' by VV. W* lluntor, ISOS, p* 259. 
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in large nneibers* As faTiiines are periodical, depeiidin 
chiefly on extreme seasons, all tribes must fluctuate i 
number, J.liGy cannot steadily and regularly increase, 
as there is no artificial increase in tlie supply of food 
Savages Mdien hardly pressed encroach on each other’s 
territories, and war is the result ; but they are indeed 
almost always at war with their neighbours. They are 
liable to many accidents on land and water in their search 
for food ; and in some coimti-ies they must suffer much 
from the larger beasts of pn;y. Even in India, districts 
have been de)X)imiated by the ravages of tigere. 

Malthus has discussed these several cliechs, but he 
does not lay stress enough oii what is probably the most 
important of all, jiamely infanticide, especially of female 
inlants, and tlie habit of pi'oeuring abortion. These 
practices now prevail in many quarters of the world, 
and infan ticiefe seems formerly to have prevailed, as 
Mr, M‘Eennan^^ has shewn, on a still more extensive 
scale, Tliese practices appear to have originated in 
savages recognising the difficulty, or rather the impos- 
sibility of 6uppoiti]ig all the infants that are bom. 
Licentiousness may also he added to the foregoing 
checks ; but this does not follow from failing means of 
subsistence; thongli there is reason to believe that in 
some cases (as in Japan) it has been intentionally 
encouraged as a means of keeping down the population. 

If we look back' to an extremely remote epoch, before 
man had arrived at the dignity of maniiood, he would 
have been guided more by instinct and less by reason 
than are savages at the present lime. Onr eaiiy semi- 
human progenitors would not have practised infanticide, 
for the instincts oi' the' Tower animals are never so per- 
verted as to lead them regtilaily to destroy their own 



Mf.rriage/ 1865- 
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oiFapring. There woiilfl have been no pnulential ro- 
straiot from marriage, and tbe sexes would have freely 
united at an early age. Hence the progenitors of 
man would have tended to increase rapidly^ but checks 
of some kind, either periodical or constant^ must have 
kept down their immbers, even more severely than with 
existing savages, Wlmt the precise nature of these 
checks may Iiave been, we cannot say, any more tbaii 
with most other animals. We know that horses and 
cattle, wliich are not highly prolific animals, when first 
turned loose in South ^Ymerica, increased at an enormous 
rate. The slowest breeder of all known animals, namely 
tbe eh^pliant, would in a few thousand years stock the 
whole \v orhh The increase of every species of monkey 
must be checked by some moans ; but not, as Brelini 
remarks, by tlie attacks of beasts of prey, No one 
will assume that the actual power of reproduction in 
the wild horses and cattle of America, w^as at first in 
any sensible degree increased ; or that, as each district 
became fully stocked, this same power was diminished. 
No doubt in this case and in all others, many checks 
concur, and different checks under different circiun- 
stances; periodical rh^artbs, depending on unfavourable 
seasons, being probably the most important of all . So 
it will have been witJi the early progenitors of man. 

Natured Sehdion . — We have now seen that man is 
variable in body and mind; and that the variations 
are indiici^d, either directly or indirectly, by the same 
general causes, and obey the same general laws, as ith 
the lower animals, Man has spread widely over the 
face of the earth, and must have been exposed, during 
his incessant migrations to the most diversilied con- 

&omo ^oed remarks to tliis effect by W. iStfiiiley Jevons, '‘A 
Deduction fruiii Darwin's TLeoiy,” ^ Natiure,’ 1869, p. 231. 
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ditions. The iuliabitants of Tiena del Fiiego, tho Cape 
of Good Hope, and Tasmania in the one honaispheFe, 
and of the Arctic regions in the other, most have passed 
tnrough many cliinates and changed their habits many 
times, before they reached their present homos.®' The 
early progenitors of man must also have tended, like all 
other animals, to have increased beyond their means of 
subsistence ; they must therefore occasionally have been 
exposed to a stniggle for existence, and consequently to 
the rigid law of natural selection. Beneficial variations 
of all kinds will thus, either occasionally or habitually, 
have been preserved, and injurious ones eliminated. I 
do not refer to strongly-marked deviations of structure, 
winch occur only at long intervals of time, but to mere 
individual differences. We know, for instance, that the 
musedes of our hands and feet, which determine our 
powers of movement, are liable, like those of tho lower 
animals,®** to incessant variability. If then the aptvlike 
progenitors of man which inhalnted any district, espe- 
cially one undergoing some change in its conditions, were 
divided into two equal bodies, the one half which in- 
cluded all the individuals best adapted by their itowers 
of movement for gaining snbsistejieo or for defending 
themselves, would on an average survive in greater 
number and procreate more ofibpring than ■ the other 
and less well endownd half. 

hlan in tho rudest state in which ho now exists is 
the most dominant animal that has ever appeared 
on the earth. He has spread more widely than any 



" Ij0.t]iain, ‘ Man :iad his Migrations,’ 1851, p. 135, 

"" Mesars, Muria and Mivart in their “ Anatomy of tha Lwmuoid&-i” 
( Zoolog, So^^vdL vii 1869, p. 9G-9S) say, inm-Ies 

BO irrepikr m thoir disfnbutioii tliat they oannot well cl^insed 
in any of the above groups,’^ These masele^ differ even on the ohho- 
&ite aides ol the same iiidiir Itiual. 
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other highly organised form ; an^l all others hare 
yielded before him. He nmiiifestly owes this inamense 
superiority to his iiiteUectnal faeulties, his social habits^ 
which lead him to aid and defeiid his fellows, and to 
his corporeal stmeture. The supremo importance of 
these characters has been proved by tiio final arbitra- 
ment of the battle for life. Through his powers of in- 
tellect, articulate language has been eyol?ed; and on 
this Ills wonderful advancement has mainly depended. 
He has invented and is able to use various weapons^ 
tools, tm|>s, &c., witli which he defends himself, kills or 
catches prey, and otherwise obtains food. He has made 
rafts or canoes on w hich to fish or cross over to neigh- 
houiing fertile islands. He has discovered the art of 
making fire, by which hard and stringy roots can he 
rendered digestible, and poisonous roots or herbs in- 
nocuous. This last discovery, probably the greatest, 
excepting language, ever made by man, dates from 
before the dawn of history. These several inventions, 
by wdiieh man in the rudest state has become so pre- 
eminent, are the direct result of the development of 
his powers of observation, memory, curiosity, imagina- 
tion, and reason. I cannot, therefore, understand how 
it is that Mr, Wallace^® maintains, that '■natural selec- 



“ ' Qnarterlv Keyie^v^/ April, 1869, p. 392. TMs subject m more 
fully dLseuseed in Mr. Wallace's ^ Contributions to the Tlieory of Natural 
Selection,* 1870, in vflimh all the essays refer n id to in this ^ork aro 
republished. The ‘Essay on Man' has been ably criticiised by Ihoh 
ClapEU:edc, one of tho most disting^iished zoologists in Europe, in an 
article published in the BiblioOieque Universeile,' June, 1S7D. Tho 
remarb quoted in my text will snrpi'isc every one Viko has read 
Mr. Wallace's celebrated paper on ‘The Origin of Human Eaeca 
deduced from the Theory of Natural Selection/ originally pnbliahed 
in the ‘ Anlhrojjological Review/ May, 18G4, p. eiyiii. I cannot here 
resist quoting a riost just remark by Sir J. Lubbock (^Prehistoric 
Times/ 1865, p. 479j in reference to this paper, namely, that Mr. 
Wallace, “ with charadmstic unselfishness, ascribes it (?. e. the idea of 
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tion could only have endowed tlie savage with a brain 
a little superior to that of an ape/' 

Altlioiigh the intellectual powers and social habits of 
man are of }}aramonnt importance to hmi, we must not 
underrate the importance of his bodily structure, to which 
subject the remainder of this chapter will be devoted- 
Tlie development of the inteUeetiial and social or moral 
faculties will be discussed in the following chapter* 

Even to hammer with precision is no easy matter, as 
every one who has tried to learn carpentry will admit- 
To throw a stone with as true an aim as c^an a Fuegian in 
defending himself, or in killing birds, requires the most 
consummate perfection in the correlated action of the 
muscles of the haiKh ann, and shoulder, not to mention 
a hno sense of touch. In thrown ng a. stone or spear, and 
in many other actions, a man must stand firmly on his 
feet ; and this again dem^inds the perfect coadaptation of 
numerous muscles* To diip a flint into the rudest tool, 
or to form a harbed spear or hook from a hone, demands 
the use of a f}erfeet hand ; fl>r, as a most capable judge, 
Mr* Scdioolcraft/® remarks, the shaping fragments of 
stone into knives, lances, or arrow-heads, shews "" extra- 
ordinary ability and long practice.” We have evidemeo 
of this in primeval men having practised a division of 
labour ; each man did not manufacture his owm flint 
tools or rude pottery ; but certain iudivicluals appear to 
have devoted themselves to such work, uo doubt re- 
ceiving iu exchange the produce of the cliase. Archfeo- 
logists are convinced that an enormous interval of time 



“ natnj'al sele-intion) unreservedly to Mi'. Darwin* allbouglij as is well 
Imown* he struck out the idea iudepondciith', and publlslicd it, 
“ though not wHih ilic same claborLitiou, at th« 

Quoted by Mr. La\yHon Tait in liis Law of Natural S^electiou,” 
Duhhii Quarterly Journal of Medical Seieiiccf Fob, ltS60, Di- 
Kellei is likewise quoted to the same cilect. 
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elapsed before oiir ancestors thought of grinding chipped 
flints into smooth tools* A man-like animal who pos- 
sessed a hand and arm sufficiently perlect to throw a 
^<}ne with precision or to form a flint into a rnde tool, 
could, it can hardly he doubted, with sufficient practice 
make almost anything, as far as mechanical skill alono 
is concerned, which a civilised man. can make. The 
stmctiire of the hand in this resjieet may he compared 
Yith that of tlic vocal organs, which in tlie apes arc 
used for uttering various sigoal-crics, or, as in one spe- 
cies, musical cadences; but in man closely similar vocal 
organs have become adapted through the inherited 
efibets of use for the utterance of articulate language. 

Turning now to the iiearest allies of man, and there- 
fore to the best representatives of onr early progenitors, 
we And that the hands in the Quadruraana are con- 
structed oil the same general pattern as in ns, hiit are 
far less perfectly adapted for diversifled uses. Their 
hands do not serve so well as the feet of a dog for loco- 
motion ; as may be seen in those monkeys which walk 
on the outer margins of the palms, or on the backs of 
their bent Angers, as in the chimpans^ee and orang,^^ 
Their hands, however, are a(linirab]y adapted for climb- 
ing trees. Monkeys seize thin branelies or ropes, with 
the thumb on one side and the Angers and palm on 
the other side, in the samo manner as we do. They 
can thus also carry rather large objects, such as the 
neck of a bottle, to their moutliB. Baboons turn over 
stoTies and scratch up roots with their hands. They 
seize nuts, insects, or other small objects with the 
thumb in opjaosition to the Angers, and no doubt they 
thus extract eggs and the young from the nests of 
birds. American monkeys beat the wild oranges on the 



O’hvon, * ATmtomy of Vertebrates,' vol. ill, p- 71, 
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branches mi til the rmd is cracked, and then tear it off 
Trvith the Angel’S of the two liands. Other monkeys open 
mussel-shells with the t^vo thumbs* With their fingers 
tliej pull out thorns and bni’S, and hunt for each other s 
pamsites- In a state of nature they break open hard 
flints ^vith the aid of stones. They roll down stonos 
or throw them at their enemies ; ncyertheless, they 
perform these various actions clumsily^ and they are 
quite unable, as I have myself seen, to throw a stone 
i^ith precision. 

It seems to me far from true that because objects 
''are gasped clumsily” by monlceys, much less 

specialised organ of prehension ” would have served 
them as wgU as their present hands. On tlie con- 
tmry, I see no reason to doubt that a more perfectly 
constructed hand would iiave been an adva.ntage to theni, 
provided, and it is important to note this, that their 
hands had not thus been rendered less well adapted for 
climbing trees* We may suspect that a perfect liaud 
would have been disadvantageous for climbing ; as the 
inDst arboreal monkeys in the world, namely Ateles in 
America and Hylobates in Asia, either have tlieir thumbs 
much I'educed in size and even rudimentary, or their 
fingers partially coherent, so that their hands are con- 
verted into mere grasping-hooiis.®^ 

As soon as some ancient member in the great series 
of the Primates came, owing to a change in its manner 
of procuring subsistence, or to a change in the con- 

'Quarterly Eeview,* April, 1869, p. -J92. 

In Ryhhates spidactyUs, as tlie name espr^ a-^es, two of the digits 
rcgularlj' eoliere j and this, as Mr. Blyth infbrirts incj lis oecasionaily 
the case with tlie digits of IT, agilis, hr, and kim&ouf?. In Colohus the 
thumb is likewise deficient ; these monkeya are atrietlj^ arboreal and 
extraordinarily active (Brehm, ^ Tliierlebm/ B, i* s* oO), hut whether 
they are better dimhera or graspers than the species of tke allied 
genera, I do not know* 
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(litioas of its iiatiye coimtryj to live somewhat less on 
trees and more on the ground, its mami<^r of progres- 
sion would have been modified ; and in this case it 
would hay^ had to become either more strictly quad- 
rupedal or bipedah Eaboons frequent hilly and rocky 
districts, and only from necessity climb up higli trees ; ^ 
and they liave acquired almost the gait of a dog. Jlan 
alone has hoeome a biped ; and we can, I think, partly 
see how he has come to assume his erect attitude, which 
forms one of the most conspicuous differences between 
iiim and his nearest alMes. Man could not have 
attained his present dominant jiosition in the world 
without the use of his hands which are so admirably: 
adapted to act in obedience to his will. As Sir C. 
insists '' the hand supplies all instruments, and by its 
correspondence with the intellect gives him universal 
dominion^ ' But tho hands and arms could hardly 
have become perfect enough to have manni'actured 
weapons, or to have hurled stones and spears with a 
true aim, as long as they were habitually used for 
locomotion and for supporting the whole weight of the 
borly, or as long as they were especially well adapted, 
as previously remarked, for edimhing trees. Such rough 
treatment would also have blunted the sense of touch, 
on which their delicate use largely depends. From 
these causes alone it would have been an advantage to 
man to have become a biped ; but for many actions it is 
almost necessar}- that both arms and the wholo upper 
part of the body should be free ; and he must for this 
end stand firmly on his feet. To gain this great 
advantage, the feet have been rendered fat, and the 
great toe peculiarly modified, though this has entailed 
the loss of the power of prehension. It accords with 

Erobm, ‘ B* i. 0. SO. 

Tku riAnd," ttc. ‘ Bridgevi ater Tieadae,* 1S3S, p. 3S. 
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the principle of the divisioE of physiological labour, 
which prevails tbroiighont the animal kingdom, that 
as the hands became perfected for prehension, the 
feet should have become perfected for support and 
locomotion, With some saAmges, iioweyer, tlie foot has 
net altogether lost its preliensile power, as shewn by 
their manner of climbing trees and of using them in 
other ways,^ 

If it be an advantage to man to have his hands and 
arms free and to stand firmly on his feet, of which there 
can he no doubt from his pre-eminent success in the 
battle of life, then I can see no reason why it should 
not have been adAmntageous to the progenitors of man 
to have become more and more erect or bipedal. They 
would thus have been better able to have defended 
themselves with stones or clubs, or to have attacker! 
their prey, or otherwise obtained food. The best con- 
structed individuals would in the Ions? run have succeeded 
best, and liave survived in larger nninbei's. If the 
gordla and a few allied forms had become extinct, it 
might have been argued with great force and apparent 
truth, that an animal could not have been gradually 
converted from a quadruped into a biped; as all the 
individuals in an intermediate condition would have 
been miserably iil-litted for progression. But we know 
(and this is well worthy of roilection) that several kinds 
of apes are now actually in this intermediate condition; 
^md no one doubts tliat they are on tlie whole well 
adapted for their conditions of life. Thus the gorilla 

Haiiki l liLii] an excellent dieens^^ion on tlie steps by wiiich man 
became a biped : ^ Natiirliche Schoprongi^geschiebte/ 1868, a. ;jU7* Dr, 
Buobrter p Conferences iiur k Tbdorie Daiwinieimcf 1S69, p. ].C5) hns 
given good ca*os of the use of the foot as a prehensLLo organ by man ; 
uL&o on the manuor of pnigrcs^ion of the higher ftpes to wbieh I allude 
in the following paragraph : see also Owen (‘ Anatomy of Yertebratesf 
voL iii. p. 71) on this latter subject. 
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runs witli ii sidelong shambling gait^ but more commonly 
progresses by resting un its bent hands* The long- 
armed apes oceasioiially use their arms like crutchoSj 
swinging tkeir bodies forward between them^ and some 
kinds of HylobateSj witliont liaving been taught, can 
walk or I'tni upright with tolerable quickness; yet tliey 
move awkwanilv, and much less securely than man, 
We see, in short, with existing monkeys various grada- 
tions between a form of progression strictly like that of 
a quadruped and that of a biped or man* 

As the progenitors of man became more and more 
erect, witli their hands and arms more and more modi- 
hed for prehension and otiier purposes, with their foot 
and legs at the same time modified for firm support 
and progression, endless other changes of structure 
would have been necessary. The jjclvis would have 
had to be made broader, the spine peculiarly curved 
and the head fixed in an altered position, and all these 
changes have been attained by man. Prof, Schaaff- 
hausen^^ maintains that the powerful mastoid processes 
of the human skull are the result of his erect position;’^ 
and these processes are absent in the orang, chim- 
panzee, &c*, and are smaller in the gorilla than in man. 
Various other structui'os might here have been specified, 
w'hicb a]) pear connected with man’s erect position* It 
is very difficult to decide how far all these correlated 
modifications are the result of natural selection, and 
how far of the inherited effects of the increased use of 
certain parts, or of the action of one part on another. 
No doubt these means of change act and react on each 
other : thus when certain muscles, and the crests of 
bone to which they are attached, become enlaiged by 

On tho Primitive Form of tlic Skull,” translated in ^ Anthropo- 
lr>gical Keview,' Oot. 1868, p- ^2S* Owen Anatomy of Vertebrates,* 
yoh ii. 1S66, p. 551) on tbe mastoid processes in the id^^ber apes. 
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liabitiial me, this shews that certain actions are 
habitually performed and nmst be seiTiceable. Hence 
the individuals %hieh performed them best, would tend 
to survive in greater numbers* 

The free use of the arms and hands^ ])artly the cause 
and partly the result of man’s erect position^ appears to 
have led in an indirect manner to other modifications of 
Btructiire. The curly male progenitors of man were, as 
previously stated , probably furnished with great canine 
teeth ; but as they gradually acquired the habit of using 
stones, ciiibs, or other weapons, for fighting with their 
enemies, they would have used their jaws and teeth less 
and less* In this case, the jaws, together with the 
teeth, wT)uld have become reduced in size, as we may 
feel sure from innumerable analogous cases. In a future 
chapter we shall meet with a closely-parallel ease, in 
the reduction or complete disappeai'ance of the canine 
teeth in male ruminants, apparently in relation with the 
development of their horns ; and in horses, in relation 
with their habit of fighting with their incisor teeth and 
hoofs* 

In the adult male anthropomorphous apes, as Kuti- 
meyer,^®and others have insisted, it is precisely the ellect 
wliich the jaw-muscles by their great development have 
produced on the skull, that causes it to differ so greatly 
in many respects ffom that of man, and has given to 
it a truly frightful physiognomy.” Therefore as the 
jaW'S and teeth in the progenitors of man gradually 
become reduced in size, the adult skull would have 
presented nearly the same cham.cters which it offers in 
the young of the anthropomorphous apes, and would 
thus have come to resemble more nearly that of existing 



*Dio Giens^en dei Tlneiwelt, cino BetraetitiiTig zu Barwin’a 
Lehrc,’ 1868 , b. ol. 
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man. A great reduction of the canine tcctli in the 
males would almost certainly, as we shall hereafter see, 
have affected *throiigh inheritance the teeth of the 
females* 

As the various mental hienlties were gradually de- 
veloped, the brain would almost certainly have become 
larger* No one, I presume, doubts tliat the largo size 
of the brain in man, relatively to liis body, in compari- 
son with that of the gorilla or orang, is closely con- 
nected with his higher mental powers. We meet with 
closely analogous facts with insects, in whicli the cerebral 
ganglia aro of extraordinary dimensions in ants; these 
ganglia in all tho Hymenoptera being many times larger 
than in the less intelligent orders, such as beefcles.^^ 
On the other hand, no one supposes that the intellect of 
any two animals or of any two men can he accurately 
gauged by the cubic contents of their shulls. It is 
certain that there may be extraordinary mental activity 
with an extremely small absolute mass of nervous 
matter : thus the wonderfully diversified instincts, 

mental powers, and affections of ants are generally 
known, yet their cerebral ganglia are not so large as the 
(piiarter of a small pin’s head. Under this latter point 
of view, the brain of an ant is one of the most marvclloiis 
atoms of matter in the world, perhaps more marvellous 
than tlio brmn of man. 

Tho belief that there exists in man some close relation 
between the size of tlie brain and the development of 
the intellectual faculties is supported by the comparison 
of t!io skulls of savage and civilised races, of ancient and 
modern people, and by the analogy of the whole verte- 



BujarUin, ^ Annales dea So-. 3rd series, Zoolog. lorn. ^iv. 

1850, p, See also Mr. Lowin', ‘ Anatomy and Pliys. of the 

vomUi>ria,^ 1870, p. 11. My son, Mr. F. Darwin, dissected for me tho 
cerebral ganglia of the Formim ru/a, 

VOL. I. L 
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brate series. Dr. J. Baniard Davis has proved bv 
many careful measurementSj that the mean internal 
oajiacity of the skull in Euroj^etiiis is 92^3 cubic incbes ; 
ill Americans 87*5 ; in Asiatics 87*1 ; and in Australians 
only 81*9 inches. Professor Broca found that skulls 
irom graves in Pans of the nineteenth century, were 
larger than those from vaults of the twelfth century, in 
the proportion of 1484 to 1426; and Pridiard is per- 
suaded that the present inliabihmts of Britain have 
'^mucli more capacious brain-cases” than tlio ancient 
inhabitants. Nevertheless it must be admitted that 
some skulls of very high antiquity, such as the famous 
one of Neanderthal, are well developed and capacious. 
Vvhth respect to the lower animals, M. E. Lartet^“ by com- 
paring the crania of tertiary and recent mammals, be- 
longing to the same groups, lias come to the remarkable 
conclusion that the brain is generally larger and the 
convolutions more complex in the more recent form. 
On the other hand I have shewn that the brains of 
domestic rabbits are considerably reduced in bulk, in 
comjjarisQU with those of the wild rahhit or hare ; and 
this may be attributed to their having been closely con- 
fined during many generations, so that they have excited 
hut little their intellect, instincts, senses, and voluntary 
movements. 

The gradually increasing weight of the brain and 
skull in man must have ioflneuced the development of 
the suppoiting spinal column, more especially whilst 
lie Tvas hecomiog erect. As this eliarige of position \^as 



* Philo^inphioal Tmiisuotions,^ ] RG9. p, r>13. 

Q,iK)tod in C. VogOs ^Tjectriree on VUn,’ Eng. Iraitslat. ISGtp, 
88, 90. Prifhard, ^Phye. Hist of IVTanMnd/ vol. i. 1838, p. 305. 

"" ^ Comp+eB la^ndus dos Sluices/ &c. Jime 1, 1SG8. 

7S t Vai'iatioii of Atiiinals tind Plants lender UomostieatioE/ voL 
i. p. 121-129, 
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being brought about, the intenial pressure of tlie liraui, 
will, also, Ifayo iuflueiieed the form of the slviill ; for 
luaiiy facts sliew bow easily the skull is thus affoehid. 
Ethnologists believe that it is modified by the kind of 
cradle in which infants sleep. Habitual spasms of the 
muscles^ and a cicatrix from a severe bum have per- 
manently modified the facial bones. In young persons 
Avhose iieads from disease have become fixed either 
sideways or backwards^ one of the eyes has changed 
its position, and the bones of the skull have been 
modified ; nnd this apparently results from the brain 
pressing in a now direction.'^'^ I have shewn that wdtli 
iong-eared rabbits, even so trilling a cause as the lopping 
forward of one ear drags forward on that side almost 
every bone of the skull ; so that the bones on the oppo- 
site sides no longer strictly correspond. Lastly, if any 
animal were to increase or diminish much in general 
size, without any change in its mental powers ; or if 
the mental powers were to be much increased or 
diminished without any great change in the size of the 
body ; the shape of the skull would almost certainly be 
altered* I infcjr this from my observations on domestic 
rabbits, some kinds of which have become very much 
larger than the wdid animal, whilst others have retained 
nearly the same size, but in both cases tlie brain has 
been much reduced relatively to the size of the body. 
Now I was at fet much surprised by finding that in all 
these rabbits the skull had become elongated or dolicho- 



Sfilmfiirimuson from Uhimen'bach and DiBcli, the cases of the 
fipasms ?md cicatris, in * Anthropolog. Eeviewf Oct, 18^8, p. 420, Dr. 
Ja.ri'old Aiitliropoiogia,* ISOS, p. lir>, 110) nddimeis from Camper lliiO 
iioiii Ms O'wn observations, clisos of the modMcatlon of tlio skull from 
tko head being in an unnatm-iil |M)Ejition, He believes that cer- 
tain tmdos, siicli as that of a slioemaker, by causing the head to be 
habitually held forward, makes the forehead more roimdthd and 
prominent, 
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ceplialie; for instance^ of tAVO skulls of nearly equal 
breadth^ the one frcun a wild rabbit and the other from 
a large domestic kind, the former was only 3'15 and the 
latter 4^3 inches in leogth,'^^ One of the most marked 
distinctions in different races of man is that the skull 
in some is elongated^ and in others rounded; and here 
the explanation suggested by the case of the rabbits 
may partially hold good ; for Weicker finds that short 
'"men incline more to brachycephaly, and hill men to 
doli(diocephaly ; and tall men maybe (compared Avitli 
the larger and longer-hndied rabbits^ all of Avhich have 
elongated sknlls, or are dolicho cephalic. 

Prom these several facts ivo can to a certain ex- 
tent understand the moans through Avhich the great 
size and more or Jess rounded form of the skull has 
been aeq nired by man ; and these are characters omi- 
iiently distinctive of him in comparison with the loiver 
animals. 

Another most conspicuons dlfToreneo between man and 
the lower animals is the nakedneSvS of his skin. Whales 
and dolphins (Cetacea), dngongs (Sirenia) and the hip- 
popotamus are naked ; and tliis may he advantageous 
to tliem for gliding through the water; nor WDuld it 
bo injurious to them from tlio loss of warmth, as the 
spocies wdiioli inhabit the colder regions are protected 
by a thick layer of blubber, serving the same purpose 
as the i'ur of seals and otters. Elephants and riiino- 
ceroses are almost hairless ; and as certain extinct 
species which formerly lived niulcr an arcdic climate 
were covered wdth long wool or hair, it 'would almost 
appear us if the existing species of both genera had lost 



* VaHfiiion of Aiiinials,’ &c., voL t pn 117 on tlic clongn-tion of tto 
skull ; p, 119, on iho oftfect of tho loppinj^ of one Oftr, 

Qnoted by S^cljaaftliimsoii, in * Antiiropoln^. Keview/ Oct. 1S68, 
p. 119. 
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their hairy covering from exposure to heat* This appears 
the more probable^ as the elephants in India wliich live 
on elevated and cool districts are more hairy ^ than those 
on the lowlands. May we then infer' that man became 
divested of hair ftom. having aboriginally iimabited some 
tro[)ical land? The fact ot the hair being chiefly 
retained in the male sex on the cthest and and in 
both sexes at the junctioji of all four limbs with the 
trimkj favonrs this iiiforencej assuming that the hair was 
lost before man became' erect ; lor the parts wdiicli now' 
retain most hair w'onld tlien have been most protected 
from the heat of the sun* The crown of the head, 
however, offers a e nr ions exception, for at all times it 
must have been one of the most exposed parts, yet 
it is thickly clothed with liair* In this respect man 
agrees with tlui great majority of quadrupeds, which 
genenilly have their upper and exposed snrfacos moro 
tliiekly clothed than the lower surface. Nevertheless, 
the fact that the other members of the order of Pri- 
mates, to w^hicli man belongs, although inhabiting vari- 
ous hot regions, are well clothed with hair, gencralh^ 
thickest on the upper surface,"^^ is strongly opposed 
to the supposition that man became naked through the 
action of the sun* I am inclined to believe, as we 
shall see under sexual selection, that man, or rather 
primarily woman, became divested of hair for orna- 
mental purposes ; and according to this belief it is not 



Owen, * Anatfiiny of Yertebraies/ Yol iii. p, 610. 

Isidore C3eofifroy St.-llilaire remarks Hist* Nat. Geiicmle,' tom. 
11 . ISiVJ p. 21 ej- 217: oii ilic head of man being covered with loiig hair; 
also on the nppor Surfaces of monkeys and of other mammals heiog 
moTO thiokiy clothed than the lower surfaces. This has likewise been 
observed by vaiious autlwirs. Prot F. Gervais (‘ Hbi* Nat, des Mam- 
miferes,' tom. i. 1851, p. 28;, however, states that in tho Gorilla the 
hair is thiuner on the back, where it is partly mbbed oil] than on the 
lower suHaee. 
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surprising tliat iuth sliould didfor so greatly in liairi- 
iiess from all Im lovvor bretlireHj fur characsters gained 
throng li sexual S(ilection often differ in closely-related 
forms to an extraordinary degree. 

According to a popular impression^ the absence of a 
tail is eminently distinctive of man ; but as those apes 
which come nearest to man are destitute of this organ, 
its disappearance does not especially coo{;crn iis. Never- 
theless it may be well to own that no explanation, 
tar as I am aware, has ever been given of the loss of tlio 
tail by certain apes and man. Its loss, however, is not 
surprising, for it sometimes differs remarkably in length 
in species of the same genera : thus in some species 
of Macsacos the tail is longer than the w hole body, con- 
SLsting of twenty-four vertebrae ; in otbem it consists of a 
scarcely visible stump, containing only three or four 
vortebrai. In some kinds of baboons there are twenty^ 
five, wdrilst in the mandrill there are ten very small 
stunted caudal vertchrjje, or, according to Cuvier,'^ some- 
times only five. This great diversity in the structure and 
length of the tail in animals belonging to tlie same genera, 
and ibllowing nearly tlie same habits of life, reudors it 
probable that the tml is not of much imi^ortaueo to 
them ; and if so, w^e might have expected that it woidd 
sometimes have become more or less ludimeiitary, in 
aceordaocG with what we incessantly see w ith other struc- 
ture's, The tail almost always tapers towards the end 
whether it he long or short ; and this, 1 presimie, re- 
suits fiom the atrophy^ through disuse, of tlio terminal 
muscles tog^ether with thE^ir artoiics nnd nerves, lead- 
ing to the atropliy of the ttamiinal bones. With respc^ct 



Mv. St. George Mivarl:, Zeolog, 18 Go, p. or2j 5SS^ 

Di\ .L E. 'Cftt. Brit : Skti.letona.' Owen. *Aiti atomy of 

VertebiTitoH/ vol, ii. p. ol7. Isidore Geollxov, Nut tom 
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to the os coct^yXj whieii in man ami tlio higher apes 
manifestly eonsists of the few basal and tapering seg- 
ments of an ordinary tail, 1 have heard it asked lio^v 
oonkl these have become coro^detely embedded within 
the body ; but there is no difficulty in this respect, 
for in . many morike\^s the basal segments of the true 
tail arc thus embedded. For instance, Mi\ Marie in- 
forms me that in the skeleton of a not full-grown 
Mamous inornfjdus, he counted nine or ten caudal ver- 
tebrae, which altogether ^vere only 1^8 inch in length. 
Of these the three basal ones appeared to liavo been 
embedded ; the remainder forming the free part of the 
tail, ^vliicli w^as only one inch in length, and half an 
ijicli in diameter. Hero, then, the three embedded 
caudal vortebrm plainly correspond with the four coal- 
esced vertebrm of the human os coccyx, 

I have now endeavoured to shew that some of tlie 
most distinctive characters of man have in all proha- 
bility been acquired, either directly, or more commonly 
indirectly, through natural selection. We should bear 
in mind that modifications in structure or constitution, 
which are of no service to an organism in adapt- 
ing it to its habits of life, to the food ivhich it con- 
sumes, or passively to the surrtmncling conditions, can- 
not have been thus acquired. We must not, however, 
be too confident in deciding what modifications aie of 
service to each being : wo should remember how little 
we know about tbe use of many parts, or what changes 
in the blood or tissues may serve to fit an organism for 
a iievr climate or some new kind of food. Nor must 
we forget the principle of correlation, by which, as 
Isidore Geoffrey has shewn in the ease of man, many 
strange deviations of structure are tied together. Inde- 
pendently of correlation, a change in one pail often leads 
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I'ougli tliG mcTeai!ed or decreased use of other parts, 
0 other chaagos of a c^uite unexpected nature. It is 
also Will to reflect on such facts, as the wonderful 
growth of galls on plants caused bj the poison of an 
msect, and on the remarkable changes of colour in tho 
plumage of pan-ots wlien fed on certain fishes, or in- 
oculated with the poison of toads for ive can thus 
sec that the fluids of the system, if altered for some 
special purpose, might induce other strange clianges. 
\\ e should especially bear in iniud that modifications 
acquired and continually used during j,ast ages for 
some useful purpose would probably become^ firmly 
Tixecl and l)e long inlieiited. 

Thus a very large yet undefined extension may safely 
e given to the direct and indirect results of natural 
selection ; but I now admit, after reailing the essay bv 
fSapli on plants, and the remarks by various aiitbom 
with respect to aimnals, more especially those recently 
made by Irofcssor Broca, that in the earlier editions of 
my Origin ot Species’ I probably attributed too much 
to the action ot natural selection or the survival of the 
fittest. I have altered the fifth edition of the Ori-nft 
so as to confine ray remarks to adaptive changcs'’of 
b ructure. I had not formerly suffideiitly considered 
e existence of many structures which appear to be, 
^ar as wc can judge, neither beneficial nor injurious : 
and this I believe to be one of the greatest oversights as 
yet detected m my ivork. I may be permitted to sav 
^ some excuse, that I had two distinct objects in viev^ 
tirstly, to shew that species had not been separately 
created, and secondly, that natural selection bad been 
tho chief agent of change, though largely aided by the 
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inherited elTocts of habit, and slightly by tho direct 
action of the HUiTouiiding conditions* Neyertheless I 
was not able to aiimil the iiilluence of my former 
belief then widely prevalent, that each species had 
been purposely created ; and this led to my tacitly 
assuming tiiat every detail of structure, excepting rndh 
ments, was of some special , though unrecognised, ser« 
vice* Aliy one with this assumption in his mind would 
natural iy extend the action of natural selection, either 
daring past or present times, too far. Some of those 
who admit tho prineijde of evolution, hut reject natural 
selection, seem to forget, wlien ►criticising my book, that 
I had the above two objects in view j lienee if I have 
erred in giving to natural selection great power, which 
I am far ft'om admitting, or in having exaggerated its 
power, which is in itself probable, I have at least, as I 
hope, done good aervice in aiding to overthrow the 
dogma of separate ereations* 

That all organic beings, including man, present many 
modifications of structure which are of no service to 
them at present, nor have been formerly, is, as I can 
now see, proliable* We know not what produces the 
numberless slight differences between the indivi<luals of 
each species, for reversion only carries the problem a few 
steps backwards ; but each peculiarity must have had 
its own efficient cause. If these causes, whatever tliey 
may be, were to aet more uniformly and energetically 
during a lengthened period (and no reason can be 
assigned why this should not sometimes occur), the 
res>ilt would probably be not mere slight iodivi<]aal 
differences, but well-marl^ed, constant modifications, 
Sfodifications which are in no way beneficial cannot 
have been kept uniform through natural selection, 
th ough any which were injurious would have been thus 
eliminated* Uniibrmity of character would, how^ever, 
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naturally follow from the assumed uniformity of tlie 
exciting causes, and likewise iiom tlie free intercros- 
sing of many indivi duals, Tlie same organism might 
acquire in this manner during sueecssive periods suc- 
cessiwe niodiSeationSj and these would ho transmitted 
in a nearly uniform state as long as the exciting causes 
remained the same and there was free intercrossing. 
\V ith respect to the exciting causes we can only say, as 
when speaking of so-called spontaneous variations, that 
they relate much more closely to the constitution of the 
varying organism, than to the nature of the conditions 
to which it has been subjected, 

Condusimi . — In this chapter >ve have seen that as man 
at the present day is liable, like eveiy other animal, to 
muLtifoim individual differences or slight variations, so 
no doubt w ere tlie early jirogenitors of man ; the varia- 
tions being then as no\v induced by the same general 
causes, and governed by the same general and complex 
laws. As all animals tend to multiply beyond their 
means of subsistence, so it must have been with the 
progenitors of man; and this will inevitably have led 
to a struggle for existence and to natm^al selection. 
This latter process wdll have been greatly aided by 
the inherited effects of the increased use of parts ; 
these two processes hnsessantly reacting on each other. 
It appears, also, as wo shall hereafter see, that various 
unimj){>rtant characters have been a{;qnired by man 
throiigli sexual selection. An unexplained residuum 
of change, perhaps a large one, must he left to tlie 
assumed uniform action of those unknown agencies, 
which occasionally induce strongly-marked and abrupt 
deviations of structure in our domestic productions. 

Judging I'rom the ! mbits of savages and of the greater 
number of the Quadruraana, primeval mcnj and even 
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the ape-like progenitoi*3 of man, probably lived in 
soeiety* With strictly social animals, natural selection 
sometimes lUtU indirer^tij on the individual, througli 
tho preset Yation of variations Yhich are henefidal otilj 
to tile eommnnitY, A commimity including a large 
number of well-endowed individuals increases in number 
and is victorious over other anti less well -endowed com- 
munititm ; although each separate member may gain no 
advautago over the other mombers of the same com- 
iramity. With asstxhated insects many remarkable 
structures, which are of little or no service to tlio indi- 
vidual or its own od'spring, such as the pollen-collecting 
apparatus, or the sting of tlio worker-bee, or tlie 
great jaws of soldier-ants, have been thus acquired, 
With the higher social animals, I am not aware tliat 
any structure has been modified solely fur tho good of 
the community, though some are of secondary service 
to it. hor instance, the horns of mini o ants and the 
great canine teeth of baboons appear to have been 
acquired by the males as weapons for sexual strife, but 
they are uscxl in defence of the herd or troop. In 
regard to certain mental faculties the case, as we shall 
see in the following chapter, is wholly different ; for 
these faculties have been chiefiv, or even exclusively, 
gained for tho benefit of the community; the indi- 
viduals composing the community being at the same 
time indirectly benefited, 

^t has often been objected to such views m the fore- 
going, that man is one of the most helpless and defence- 
less creatures in the world ; and that dnriog his early 
and less well-developed condition he would have been 
still more lielpless. The Duke of Argyll, lor in shine e, 
insists that ** the human frame lias diverged from 

81 t Pnmoval Man,* 18G9, p. GG, 
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"^tbo striictnre of brutes, in the direction of greater 
physical helplessness and weakness. That is to say^ 
it is a divergence wliieh of all others it is most 
impossible to ascribe to mere natural selection,” He 
adduces the naked and unprotected state of the body, 
the absence of great teeth or claws for defence, the 
l ittle strength of man, his small speed in running, and 
liis slight power of smell, by which to discover food or 
to avoid danger. To theso deficiencies there might 
have been added the still more serious loss of the power 
of quickly climbing trees, so as to escape from enemies. 
Seeing that the unclothed Tuegians can exist under 
their wretched climate, tho loss of hair would not 
have been a great injury to primeval man, if he inha- 
bited a warm country. When we compare defenceless 
man with tho apes, many of Mhieli are provided wdth 
formidable canine teeth, we must remember that these 
in their fully-developed condition are possessed by the 
males nlone, being cliielly used by them for fighting 
vith their rivals; yet the females which are not thus 
provided, are able to survive. 

In regard to bodily size or strength, we do not know 
whether man is descended from some comparatively 
small species, like the chimpanzee, or from one as 
powerful as the gorilla ; and, therefore, cannot say 
w hether man has become larger ami stronger, or smaller 
and croaker, in comparison with bis progenitors. We 
should, however, bear in mind that an animal possessing 
great size, strength, and lerocity, and which, like the 
gorilla, could defend itself from all enemies, would 
probably, though not necessarily, have failed to become 
social ; and this would most effectually have cheeked 
the acquirement by man of his higher mental quali- 
ties, such as sympathy and the love of his fellow- 
creatures. Hence it might have been an immense 
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advanta,!>^^ to man to liaye sprung from some com- 
paratively weak creature* 

The sliglit corporeal strength of man^ his little speed, 
iiis want ol natural weapons, &c,, are more than conn- 
terhalaneed, ilrstly by Iiis intellectual powers, tli rough 
which he has, whilst still remaining in a barbarous state, 
formed for liimself weapons, tools, (Sre,, and secondly by 
his social qualities which lead him to give aid to big 
fellow-men and to receiye it in return. No country 
in tlio world abounds in a greater degree wnTb dan- 
gerous beasts than Southern Africa; no country pre- 
sents more fearful physical hardships than the Arctic 
regions ; yet one of the puniest races, namely, the 
Bushmen, maintain tlieraselves in Southern Africa, as 
do tlie dwarfed Esquimaux in the Arctic regions. The 
(mrly progeoiLors of man w^ere, no doubt, inferior in 
intellect, and p>robably in social disposition, to the 
lowest existing savages ; but it is quite c;ooceivable that 
they might have existed, or even flourished, if, wliilst 
they gradually lost their brute-like powers, such as 
climbing trees, &c., they at the same time advanced 
in intellect. But granting that the progenitors of man 
w^ere far more helpless and defenceless than any existing 
savages, if they bad inliahited some warm continent 
or largo island, such as Australia or New (xuinea, or 
Borneo (the lattei^ island being now^ tenanted by the 
orang), they w^onld not have been exposed to any special 
danger. In an area as large as one of these islands, 
the competition between tribe and tribe would have 
been sufllcient, under favourable conditions, to liave 
raised man, through the survival of tlie fittest, combined 
with the inherited effects of habit, to his present high 
position in the organic scale. 
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0^’ TTIE DeYET.OPMENT OF TilE IfTET.LRCTUAL AKD MoRAI^ 

1 ACULTTES PUEFNe PRIMEVAL AE1> ClY'JLTSED TiMES* 

The advancement of the intellectual powtTS throRgh natural selec- 
tion — Importance of imitation — Social and moral faculties — 
Tlieir development within the llmita of the same tri lie— Natural 
BeketioD a^j anheting civilised nations— Evidence that civili&ed 
nations \\'ere once harharous. 

The subjects to bo diaoussed in this diapter are of 
the highest interest^ but are treated by me in a most 
imperfect and fragmentary iiuinner* Mr* Wallaoe, 
in an admirable paper before referred to,^ argues that 
man after he had partially acquired those intcUcctiial 
and moral faculties which distinguish him from the 
lower animals, would have been hut little liable to 
have had his bodily structure modified through natural 
selection or any other means* For man is enabled 
tlirough his mental faculties ‘"to keep with an un- 
changed body in harmony with the changing universe*’' 
He has great power of adapting his habits to new 
c3onditions of life. He invents weapons, tools and 
^'^arious stratagems^ by wdiich be procures food and 
defends himself. When he migrates into a colder 
climate he uso:s clothes, builds sheds, and makes tires ; 
and, by tiie aid of fire, cooks food otherwise indigestible* 
He aids bis fellow-men in many ways, and anticipates 
future events. Even at a remote period he practised 
some subdivision of labour. 



* Anthroj>olcgical Eeview,* Maj, 1SC4, p, clviii. 
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I'liG lower aniirtals, on the other hand, rmot have 
their hodily sti'iicture modified in order to survive under 
greatly changed cionditions. They must be rendered 
Btrouger, or acquire more effective teeth or ckws, in 
order to defend themselves from now enemies ; or they 
must ho reduced in size so as to cs(iape detection and 
danger. Wlsen they migrate into a colder climate tliey 
must hocome clothed with thicker fur, or have their 
constitutions altered. If they fail to be thus modified, 
they will cease to exist. 

The case, however, is widely different, as Mr. Wal- 
lace has with justice insisted, in relation to the intel- 
lectual and moral faculties of man. These iacnlties are 
variable ; and wc have every reason to believe that the 
variations tend to bo inherited. Therefore, if they were 
formerly of higli importance to primeval man and to 
his ape-like progenitors, tliey would Iiave been per- 
fected or aiivanoed throngh natural selecition. Of the 
high importance of the intellectual faculties there can 
lie no doubt, for man mainly owes to them his pre- 
eminent position in the wmrld. We can see that, in 
tlie rudest state of society, the individuals who were the 
most sagacious, who invented and used the best weapons 
or traps, and who werca best able to defend themselves, 
wmuld rear tho greatest number of offspring. The tribes 
which included the largest number of men thus endowed 
would incirease in number and supplant other tribes. 
Numbers depend primarily on tlie means of subsistence, 
and this, partly on the physical nature of the country, 
but in a much higher degree on the arts which are there 
practised. As a. tribe increases and is victorious, it is 
often still further increased by the absorption of other 
tribes.^ Tho stature and strength of tho men of a tribe 

“ After a time the membora or tribes whioh arc absotbaJ into another 

tribe Eiggiime, as Mr. Maine remarks (* Ancient Law/ IS61, p, 131)^ tlmt 
tliey arc ttio co-desceudanta of tiro same ancoators. 
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are likewise of some importance for its snccessj and 
these depend in part on the nature and amount of tlie 
food whic!h can he obtained. In Europe the men of the 
Bronze period were supplanted hy a more powerful and, 
judging from their sword- handles, larger-handed race;^ 
but their success was probably due in a much liiglicr 
degi’ee to their superiority in the arts. 

All that we know about savages, or may infer from 
their traditions and from old monuments, the history 
of which is quite forgotten l>y the present inhabitants, 
shew that from the remotest times successful tribes have 
supphmtcd other tribes. Belies of extinct or forgotten 
tribes have been discovered throughout the civilised 
regions of tho earth, on the wild plains of America, and 
on the isolated islands in the Pacific Ocean, At the 
present day civilised nations are everywhere supplanting 
barbarous nations, excelling where the climate opposes 
a deadly barrier; and they succeed mainly, though not 
exclusively, tlirough their arts, which are tho products 
of the intellect. It is, therefore, highly probable that 
with mankind the intellectnal faculties have been 
gradually perfected threrngh natural selection ; and this 
conclusion is sufficient for our purpose. Xlndoubtedly 
it would have l>oen very interesting to have traced tho 
development of each separate faculty from the state in 
which it exists in the lower animals to that in which it 
exists in man ; but neither my ability nor knowledge 
permit the attempt. 

It deserves nt)tice that as soon as the progenitors of 
man ber:amc social (and this probably occurred at a 
very early period), the advaucement of the intellectual 
faculties will have been aided and modified in an 
iinportaiit manner, of which we see only traces in 



* Morlot, ‘ Boc- Valid. S<j. Nat/ 1360, p. 294. 



© Darwin Online http://darwin-online.org.uk/ 



Chj,i>. V. 



IXTELLDCTUAL FACULTIES. 



161 



the lower animals, namely, tliroufrh the principle 
of imitation, together with reason and experience. 
Apes are much given to imitation, as are the lo\\est 
savages j and the simple fact previously referred to, 
that after a time no animal can bo caught in the same 
place by the same sort of trap, shews that animals learn 
by experience, and imitate each others' caution, hfow, 
if some one man in a tribe, more sagaciious than the 
others, invented a new snare or weapon, or other means 
of attack or defence, the plainest self-i)iterest, without 
the assistance of much reasoning jiowcr, would proinpti 
tho other members to imitate liim ; and all would thins 
prodt. Ihe habitual practice of each new art must 
likewise in some slight degree strcngthim the intellect. 
If tho new invention w'erc an important one, the tribe 
would increase in number, spread, and supplant other 
tribes. In a tribe thus rendered more nunicTOua tliere 
would always he a rather better chance of the birth of 
other superior and inventive members. If such men 
left children to inherit their mental superiority, the 
ch.auce of the birth of still more ingenious members 
would be somewhat better, and in a very small tribe 
decidedly better. Even if they left no children, the 
tribe would still include tlidr blood-relatious ; and it has 
been ascertained by agi-iculturists^ that by preserving 
and breeding from the family of an animal, wliich 
when slaughtered was found to he valuable, the desired 
character has been obtained. 

Turning now to the social and moral facilities. In 
order that primeval men, or the ape-like progenitors 
of man, should have become social, they must have 

* 1 have given instanecfs in my * Vaiiation of Auimali tmder DomoK- 
ticatioQ, vol, ii. p, 196. 

YOL. 1, ^ 
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a(‘qnired tlio samo instinctive feelings which impel other 
animals to live in a body ; and they no doubt exhi- 
bited the same general disposition. They would have 
felt uneasy when separated from their comrades, for 
whom they Tvoold have felt some degree of love ; they 
would have warned each other of danger^ and liave 
given mutual aid in attack or defence. All this implies 
some degree of sympatliy, tidelityj and courage. Sueli 
social qualities^ the paramount imjiortanee of wliich 
o the lower animals is dis[>uted hy no one, were no 
doubt acquired by the progenitors of man in a similar 
manner, namely, through natuTal selection, aided by 
inherited habit. When two tribes of j>rimciyal man, 
living in the same country, came into competition, 
if the one tribe included (other circumstances being 
equal) a greater number of courageous, sympathetic, 
and faithful members, wlio were always ready to warn 
each otlior of danger, to aid and defend each other, this 
ti'ibe w^ould without doubt succeed best and conquer the 
other. Let it be bonie in mind bow all-important, in 
the never-et^asing wars of savages, ddelity and courage 
must be. The advantage vvbicb disciplined soldiers 
have over undisciplined hordes follows chielly finm tho 
confidence which each man feels in his comrades. 
Obedience, as Mr. Bagebot has well shewu,^ is of tho 
highest value, for any form of government is better 
than none. Selfish and contentious people wdli not 
cohere, and without coherence nothing can be effected. 

A tribe possessing the above qualities in a high de- * 
grcc W'Ould spread and be victorious over other tribes ; 
but ill tliG course of time it would, judging from all 
past history, be in its turn overcome by some other 



^ fie e ft romiirliftblo spiies of axtioJes on riiysics and Politioa in tlic 
^ Fortnightly Hoviewf Nov. 1867 ; Apiii 1, 18G8; July 1, 1SC9. 
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and Btill more liiglilj endowed tribe* Thus the soeial 
and moral qualities w'onld tend slowly to advance and 
be diffiised thrungliout the w orld* 

But it may be askedj how within the limits of the 
same tribe did a large number of members first become 
endowed with these social and moral qiialitieSj and 
how was the standard of excel] ence raised ? it is 
extremely doubtful whether the offspring of the more 
sympathetic and benevolent jjarents, or of those which 
were the most faithful to their comrades, would he 
reared in greater nuinher tlian the children of selfish 
and t reacherous parents of the same tribe. He who 
was ready to sacrifice his life, as many a savage has 
been, rather than betray his comrades, WTni Id often leave 
no offspring to inherit his noble nature. The bravest 
men, >vho were always willing to come to the front in 
war, and who freely risked their lives for others, would 
on an average perish in larger niimher than other men. 
Therefore it seems scarcely possible (bearing in mind 
that w e are not here speaking of one tribe being vie- 
torious over another) that the number tjf men gifted 
with such virtues, or that the standard of their exr;el- 
lence, could he increased through natural selection, that 
is, by the survival of tho fittest* 

Although the circumstances which lead to an increase 
ill the number of men thus endowed within the same 
tribe are too complex to be clearly followed out, w o can 
trace some of the probable steps. In the first place* as 
the reasoning powers and foresight of tlie members 
became improved, each man would soon learn from 
experience that if he aided his fellow^-men, he would 
commonly 1‘eceive aid in return. From this low motive 
he might acquire the habit of ai^iing his fellows ; and 
the habit of performing benevolent actions ceitainly 
strengthens the feeling of sympathy, which gives the 

M 2 
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first impulse to beuevoleut actions. Habits, moreovorj 
followed dll ri Tig many generations probably tend to l#e 
inlieriteb 

But there is another and miicli more powerful sti- 
mulus to the development of the social Ylrtues, namely, 
the praise and the blame of our fel low-men. The love 
of approbation and the dread of infamy, as well as the 
bestowal of praise or blame, are primarily due, as we 
have seen in the third chapter, to the instinct of sym- 
pathy ; and this instinct no doubt was originallv acquired, 
like all the other social instincts, through natural selec- 
tion. At liow early a period the progenitors of man, in 
the course of their development, became capable of feel- 
ing and being impelled by the praise or blaine of their 
fellow -creatures, we cannot, of coarse, say. But it appears 
that even dogs appreciate encouragement, praise, and 
blame. The rudest savages feel the sentiment of glory, 
as they clearly show by preserving the trophies of their 
prowess, by their habit of excessive boasting, and even 
by the extreme care which they^ take ot their personal 
appearance tmd decorations ; for unless they regarded 
the opinion of their comrades, such hahits w^ould be 
senseless. 

They certainly feel shame at the breach of some of 
timir lesser rules ; but bow iar they experience remorse 
is doubtful. 1 was at first surprised that I ctmid not re- 
collect any recorded inshmees of this feeling in savages ; 
and Sir J. Lubbock® states that he knows of none. 
But if we banish from our minds all cases given in 
novels and plays and in deatb-bed confessions made 
to priests, i doubt whether many of us have actually 
witnessed remorse ; though we may have often seen 
shame and contrifioii for smaller offences. Remorse is 



® ‘ Origin of CiviliiiLiiion/ lb70, p, 2G5, 
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a deejjly liiddeii feeling. It is incredible that a savage, 
wlio will saerifiue his life iatb{T than betray his tribe, 
or one who will deliver himself up as a prisoner rather 
than break his parole,^ would not feel remorse in his 
inmost soul, though he might conceal it, if he had failed 
in a duty which lie held sacred. 

We may therefore conclude that primeval man, at a 
very remote period, would have been influenced by the 
praise and blame of his fellows. It is obvious, that the 
members of the same tribe would approve of conduct 
which appeared to them to be for the general good, and 
would reprobate that which appeared evih To do good 
imto otliors— to do unto others as ye ^vould they should 
do iinto you,— is the foundation-stone of morality. It 
is, therefore, hardly possible to exaggerate the impor- 
tance during rude times of the love of praise and the 
dread of blame* A man who was not impelled by any 
deep, instinctive feeling, to sacrifiee hm life for the good 
ot others, yet was roused to such actions by a sense 
of glory, would by his example excite the same wish 
for glory in other men, and would strengthen by exor- 
cise the noble iecling of admiration. He might thus 
ilo far more good to liis tribe than by begetting offspnng 
with a tendency to inherit his own high character* 

Witli increased experience anti reason, man pert^oives 
the more remote consequences of his actions, and the 
self-regarding virtues, such as temperance, chastity, &c., 
which during early times are, as we have before seen, 
utterly disregarded, t!ome to be highly esteemed or even 
held sacred. I need nut, however, repeat what I have 
said on this head in the third chapter. Ultimately a 
highly complex sentiment, having its first origin in the 



^ Mr. Wallace gives cases in Ins ^Contributions to Oie Ttieory of 
Xatural Selection/ 1870, p, 354. 
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mvAiil instinctBj largely guided by tliG approbation of 
our fellow-men, ruled by reason, seU-interest, and in 
later times by deep religious feelings, confirmed by 
instruction and habit, all combined, constitute our moral 
sense or conscience. 

It must not bo forgotten that altliongh a high stand- 
ard of morality gives but a slight or no advantage to 
each individual man and liis children over the other 
men of the same tribe, yet that an advancement in the 
standard of morality and an increase in the number 
of well-endowed men will certainly give an immense 
advantage to one tribe over another. There can be no 
doubt that a tribe including many menibers who, from 
possessing in a high degree the spirit of patriotism, 
fidelity, obtidienee, courage, and sympathy, wore always 
ready to give aid to each other and to sacrifice them- 
selvos for the common good, would be victonoiis over 
most other tribes ; and this Avoiild be natural selection. 
At all times throughout the world tribes have sup- 
planted other tribes ; and as morality is one element 
in thedr success, the standard of morality and the num- 
ber of well-end owed men will thus cvoi'y where tend to 
rise and increase. 

It is, hovs ever, very difficult to form any judgment why 
one particular tribe and not another has been successful 
and has risen in the scale of civilisation. Many sayuges 
are in the same condition as when first discovered several 
centuries ago* As Mr. Bageliot has remarked, wc are 
apt to look at progress as the nonnal rule in human 
society ; but liistory refutes this, Tlio ancients did not 
even entertain the idea ; nor do the oriental nations at 
the present day* According to another high authority, 
Mr. Maine,® ‘'the greatest part of mankind 1ms never 

* *Aueier^t Law/ 18C1, p, 22* I’oi Mr. Eagehofw remarks, * For^ 
nightly Itevie-w/ Apnl 1, 1868, p, 452, 
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shewn a pailicle of desire that its civil institutions 

sliouhl be iinprovcth^’ Progress seems to depend on 
many coiK.-urrent favourable conditions, far too complex 
to l>e fol]o\ved out. But it has olten been remai ked, that 
a cool (;limate from leading to industry and the yarions 
arts has been highly favomabiej or even iiidispeiisable 
for this end. The Esquimaux ^ pressed l>y hard necessity, 
have succeeded in many ingenious inventions, hnt their 
climate has been too severe for contiooed progress, 
Nomadic habits, whether over wide phtins, or through 
the dense forests of the tropics, or along the shores of 
the sea, have in every case been highly detrimental. 
Whilst obsonring the barbarous inhabitants of Tierj'a 
del Fnego, it struck me that the possession of some 
property, a hxed abcsle, and the union of many families 
under a chief, were tlie indispensable requisites for- 
civilisation. Such habits almost necessitate the cuiti- 
vation of the ground; and the first steps in cultivation 
would pi'obably result, as 1 have elsewhere she^vnf^ from 
some such accident as the seeds of a fruit-tree falling 
on a heap of ndiise and producing an unusually fine 
variety. The problem, llo^veYe^, of tlie first advance of 
savages towards civilisation is at present much too diffi- 
e nit to be solved. 

Natural Selection affect m<]i Civilised Nations . — In 

the last and present chapters X have considered the 
advancement of man from a former semi-human con- 
dition to liis present state as a barbarian. But some 
remarlts on the agency of natural selection on civilised 
nations may be iiere worth adding. This subject has 
been ably discussed by Mr. W. Ih Gregd^' and previously 

“ * The A'fliifttion of Animals and Plants under Domesticatiori/ vol, i. 

p. 

* Fra'^er’rt Sept. 1SG8, p. 353. Tins article seems fo 

Lave struck many persons, and Las given rise to tn'o rcmaikablc essays 
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by Mr* Wallace and Mr* Galton.^^ Most of my remarks 
are taken from these three anlhors* With savages, the 
weak ill body or mind are soon elimmatcd ; and those 
that survive commonly exhibit a vigorous state of 
health* We civilised men, on the other hand, do our 
utmost to check the process of elimination ; Tve build 
asylums for the imbecile, tlie maimed, and the sick ; we 
institute poor-laws; and our medical men exert their 
utmost skill to save the life of every one to the last 
moment* There is reason to believe that vaccination 
has preserved thousands, who from a weak constitution 
would formerly have sucrumibed to smalI“|)ox. Thus 
the weak members of civilised societies propagate their 
kind* No one who has attended to the breeding of 
domestic animals will doubt that this must he highly 
injurious to the race of man* It is surprising liow soon 
a wunt of care, or care 'wrongly directed, leads to the 
degeneration of a domestic race; hut excepting in the 
case of man himself, hardly any one is so ignorant as 
to allow his worst animals to breed. 

The aid which we feel impelled to give to the help- 
less is mainly an incidental result of tlio instinct of 
sympathy, which was origin ally acquired as part of 
the social instincts, but subsequently rendered, in the 
manner previously indicated, more tender and more 
wddely diffused. Nor could we check our sympathy, if 
so urged hy hard reason, without deterioration in the 



siiid a Tcjoinder in the ‘ Spec bior/ Oct. Srd and 17th 18GS. It has 
also been discussed in the ‘ Q. Journal of Scicitcc,’ 1SG9, p. and by 
Mr, LnWiiOii Ta.it in the ‘Dublin Q* Jotmial of Mt:di('al Scienoef Feb. 

and by Mr. E. La.Tihestiiri- in Ida ‘ Coin par Jitive T.ongcvity,'' 
1870, p. 12S. Similar vieTYS appeared previonsly in the ‘ Anj^tTidnaian/ 
July IJ, 1S67. T have ho rr o’Wed ideas from several of these wn itcra* 
For Mr, W^adacc, see ‘ Antliiopolog. Eevie’^vJ as be lore cited* 
Mr. Calton in ‘ Macmillan^s Mii^^azino/ Au^. 1865, p, 318; else his 
great work, ‘ Hereditary Genins,^ 1870* 
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nobiesit part of our nature. The surgeon may harden 
lumseif whilst performing an operationj for he knows 
that he is aetiiig for the goorl of liis patient ; but if we 
were intomtionallv to neglect the weak and helplessj it 
could only be for a c contingent benefit, with a certain 
and great present evil. ILenee we must bear without 
complaining the undoubtedly bad effects of the weak 
surviving and propagating their kind ; but there appears 
to he at least one chedv in steady action^ namely the 
weaker and inferior members of society not marrying 
so freely as the sound; and this check might be inde- 
finite] y increased^ though this is mom to be hoped for 
than expected, by the weak in body or mind refraining 
Ironi niarriago* 

In all civilised countries man accumulates jiroporty 
and becpn^aths it to his children. So that the children 
in the same country do not by any means start fair in 
the race for su(.*eess. Eut this is far from an un mixed 
evil ; for without the ac{mmuiation of capital the aids 
could not progress ; and it is cliielly through their power 
that the civilised races have extended, and are now 
every \v here extending, tlieir range, so as to take the place 
of the low^er races. Nor does the moderate accumulation 
of wealth interfere wuth the process of selection. When 
a poor man becomes ric;h, his children enter trades or 
professions in wliicli there is struggle enough, so that 
tliD able in body and mind succeed best. The presence 
of a body of well-instructed men, who have not to 
labour for their daily bread, is important to a degree 
w hicdi cannot bo over-estimated ; as all high intellectual 
%vork is carried on by them, and on suoh work material 
progress of all kinds mainly depends, not to mention 
other and higher advantages. No doubt w etiltli w^hen 
very great teiids to convert men into useless drones, but 
tlioir number is never large; and some degree of elitiii- 
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nation here occurs, as we daily see rich men, who liappon 
to bo fools or proiligatej squandering away all their 
wealth* 

Primogeniture with entailed estates is a more direct 
eyil, tliough it may formerly havo been a great advan- 
tage by the creation of a dominant class, and any 
government is better than anarchy. The eldest sons, 
though they may be weak in body or mind, generally 
marry, whilst the yoLinger sons;, however superior in these 
respects, do not so generally marry* Nt.a^ can worthloas 
eldest sons with entailed estates squander their wealth, 
plat here, as elsewhere, the relations of civilised life are 
so complex that some compensatory cheeks intervene. 
The men wlio are rich tlirongh primogeniture are able 
to select generation alter generation the moj^e beautiful 
and charming women ; and these must generally bo 
healthy in body and active in mind. The evil com 
sequences, such as they may be, of the coidinued pre- 
servation of the same line of descent, wdthont any 
seletdion, arc chocked by men of rank always wishing to 
increase their w^ealth and power ; and this they effect 
by manying heiresses* But the daugliters of parents 
who have produced single children, are themselves, as 
Mr. Gal ton has shewn, apt to bo sterile ; and thus 
noble families are continually cut off in the direct line, 
and their wealth flows into some side channel; but 
iinfortLiuatcly this channel is net determined by supe- 
riority of any kind. 

Althougli (dvilisatioii thus checks in many ways the 
action of natural selection, it apparently favours, by 
means of improved food and the I'reedorn from occa- 
sional hardships, the bettt^r development of the body. 
This may bo inlerred Jroru civilised men having been 
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founds who rover compared, to bo physically stronger than 
savages. They appear also to have ecpial powers of 
eiidiiraneo, as has been j) roved in many advent nrous 
expeditions. Even the great Uixiiry of the rich can be 
but little detrimental ; lor the expectation of life of our 
aristoeracyj at all ages and of both sexes, is very little 
mlerior to that of healthy English lives in the lower 
classes,^- 

We will now looh to the intellectual faculties alone. 
If in each grade of society the members were diyidtjd 
into two equal bodies, the one including the intel- 
lectually superior and the other the inferior, there can 
be little doubt that the former would succeed best in 
all occupations and rear a greater number of children, 
Evim in the lowest walks of life, skill and ability must 
bo of some advantage, thougli in many ot'cupations, 
owing to the great division of labour, a very small 
one. Hence in eivilised nations there will be some 
tendency to an increase lioth in tlio number and in 
the standard of tlio intellectually able. But I do not 
wish to assert that this tendency may not be more than 
eoimterba.lanced in other ways, as by the multiplication 
of tlie reckless and improvident ; but even to such as 
these, ability must be some advantage. 

It lias olten been objected to views like the fore- 
going, that the most cniincnt men ^vho have ever lived 
have left no offspring to inherit their groat iDtellect. 
3Ii\ Gal ton says,’^ regret I am unable to solve the 
simple question whether, and how' far, men and women 
“ who are prodigies of genius are infertile. I have, how- 
ever, shewn that men of emineiiee are by no mt^ans so.” 



Sho tko liftli and aixtii columns, conipiled from good authorities, 
in the tnblo given in Mr. E. it. Lamkea tor’s ‘ t’lomparative Longevity/ 
1870, p. 11.^. 

** * Hexeditary Genius/ 1870, p. 330, 
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Groat lawgivers, th.e foimders of beneficent religions, 
great philosophers and discov(?rers in science^ aid the 
progress of mmikind in a far higher degree by their 
works than hy leaying a ininrieroiis progeny. In the 
case of corporeal structures, it is the selection of 
tlie slightly bet ter- endowed and the elimination of the 
sliglitly less well-endowed individuals, and not the pre- 
servation of strongly-marked and rare anomalies, that 
leads to the ady an cement of a species So it will be 
with the intellectual faculties, namely from the some- 
what more able men in each grarle of society succeeding 
rather better than the less able, and cionsoqnently in- 
creasing in mini her, if not otherwise preyented. When 
in any nation the standard of intellect and the number 
of intellectual men lia^^e iucreased, wo may expect from 
the law of the deviation fi'om an average, as shewn by 
Mi\ Gallon, that prodigies of genius will appear some- 
what more frequently than before. 

In regard to the moral qualities, some elimination of 
the worst dispositions is ahvays in progress even in the 
most civilise ^d nations. Malefactors are executed, or 
imprisoned for long periods, so that they cannot freely 
transmit their bad qualities. Melancholic and insane 
persons are confined^ or commit suicide. Violent and 
quarrels<.>ine men often come tt> a bloody end, Restless 
ni6Ti who will not follow any steady occupation — and 
this I'elic of barbarism is a great check to civilisation^^— 
emigrate to newdy- settled countries, where they prove 
useful pioneers. Intemperance is so highly destructive, 
that the expectation of life of the intemperate, at the 
age, for instance, of thirty, is only 13^8 years ; whilst for 
the rural labourers of Enghmd at tlie Sfime age it is 



of (fifth edition, 1S6&), p. 104. 

‘Hereditary Geniiia/ 1870, p, 347, 
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40 59 years.^" Profligate women l>ear few eliildren^ and 
profligate men rarely marry; both suffer fi'om disease. 
Ill the breeding of domestic aiiiioalsjrthe elimination of 
those individuals, though few in number, which are in 
any marker d manner inferior, is by no means an unim- 
portant element towards success* This especially holds 
good with injiirioiis characters which tend to reappear 
through reversion, such as blackness in sheep ; and 
with mankind some of the worst dispositions, which 
of'casionally without any assignable cause make their 
appearance in families, may perhaps bo reversions to 
a savage state, from w'hich w^e are not removed by very 
many generations* This view seems indeed recognised 
in the common expression that sucih men are the black 
sheep of the family. 

With civilised nations, as far as an advanced stand- 
ard of morality, and an increased number of fairly 
welbendowed men are concerned, natural selection ap- 
parently effects but little ; though the fundamental 
social instincts were originally thus gained. But I 
have already said enough, whilst treating of the lower 
races, on the causes which lead to the advance of 
morality, namely, the approbation of our fellow-mcn^ — 
the strengthening of our sympathies by habit — example 
and imitation — reason — expe Hence and even self-inte- 
rest — instruction during youth, and religions feelings* 

A most important obstacle in civilised countries to 
ail increase in the number of meu of a superior class has 
been strongly urged by Mr* Greg and Mr* Gal ton, 



E. Bay Lankeater, ^ Comparative Loeg^Tity/ 1S70, p. 115* Tlie 
biblo of tlie iritBinpcmte is Ijroni * Vital StatiaLios/ In regard 

to profliga<Ty, see Dr. Farr, lofl-aeuce of Marriage ou Mortality,” ' Natn 
Assoc, for the Promotion of Bocial Bdcnee/ 18.^8. 

IS i Eiaserls Miifrazine/ Sept. 1SG8, j>. 353. * Macminaii’s MagaKino/ 
Aug. 18li5* p. 31S. The Kev* 1\ tV, Far i-ar Fraser’s Mag*/ A tig. 1870, 
p. 2 (jLJi taikoa a diabroot view* 
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namely, the fuet that the very poor and reckless, who 
are often degraded by vice, almost io variably marry 
early, whilst the carei'ul and fnigal, who are generally 
otherwise virtnoLis, many late in lile, so that they may 
be able to support themselves and their children in 
comfort. Those ^vlJO marry eaidy produce within a ^ 

given pemiod not only a greater number of generations, 
but, as shewn hy Dr, Duncan/'^ they produce many moi e 
children. The children, moreover, that are horn by 
mothers during the prime of life are heavier and larger, 
and therefore probably more vigorous, than those born 
at other periods, Tims the reckless, dcgiaded, and 
often yj cions members of society, tend to increase at a 
quicker rate than the provident and generally virtuous 
members. Or as Mr, Or eg puts the case: “The care- 
“ less, squalid, unaspiring Irishman multiplies like ^ 

“rabbits: the frugal, foreseeing, self-respecting, am- 
hitions Scot, stern in Ids morality, spiritual in his 
“ faith, sagacious and iliscipliued in his intelligence, 

“passes Ids host years in struggle and in celibacy, 

“marries late, and leaves fe^v behind him. Given a 
“ land originally peopled by a thousand Saxons and a 
“ thousarvd Celts — mid in a dozen generations five-sixths 
“ of the population would be Celts, but five-sixths ot 
“tlio property, of the power, of the intellect, wT)uld 
“belong to the one-sixth of Saxons that remained, 

“In the eternal ^struggle for existence/ it would be 
“ the inferior and less favonred race that had prevailed ^ 

« — and prevailed by yirtne not of its good qualities 
“ but of its faults.” 

There are, however, sonic checks to this downward 
tendency. AVe have seen that the intemperate suffer 

^‘On the I^aws of the Fertilily of Women/’ in ‘Transact. Royal \ 

Soc/ Edinbiiigh, vol. xxiv. p, 287, also* Vtr, (Uilton* ‘Horeiliiarj 
Genius/ p. B52-:-i57, for observations to the- above eftect. 
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from a high rate ot laortality, aad the extremely pro- 
Qigate leave lew offspring. The poorest (lasses crowd 
into towns, and it has been proved hy Dr. Stark from 
the atati.stics of ten years in Scotland,™ that at all ages 
tlie death-rate is higlier in towns than in rural districts, 
“and during the first live years of life the town death- 
“ rate is almost exactly double that of the rural districts.” 
As those returns include both the rich and the poor, no 
doubt more than double the number of births would be 
requisite to keep up tbe number of the very poor inha- 
bitants in the towns, relatively to those in the country. 
With women, marriage at too early an age is highly 
injurious ; for it lias been found in Ifiance that, “ twice 
“ as many wives under twonty die in the year, as died out 
“ of the same number of the unmarried.” The moitality, 
also, of husbands under twenty is “ ex(;essively liigh,”^* 
but wiiat th(s cause of this may be seems doubtful. 
Lastly, if the men who prudently delay marrying until 
they can bring up tlieir families in comfort, were to 
select, as they often do, women in the prime of life, the 
rate of increase in the better class would ho only slightly 
lessened. 

It wilis established from an enormous body of stalls tics, 
talveii during 1858, that tbe unmarried men throughout 
n^rance, between the ages of twenty and eighty, die in a 
mueh larger proportion than the married : for instance, 
ont of every 1000 unmarried men, between the ages of 
twenty and thirty, 11 -3 aimually died, whilst of the 
married only died.^^ A similar law was proved to 

‘ TentJi Animal Keport of l]irt.La, DeatliSj m Scotland/ 1SG7, 

p. 

These quotations are hiken.from our liighefit autliority on auch 
questioiis, namely. Dr. Karr, in hij, paper" On the Influence of Mandage 
on the Mortality of the rrcneli People/' read heforc the Nat. Aasf,>c. 
for the Promotion of Social Science, 1858, 

Dr. Farr, ibid. The quotations given below are extracted from 
the game striking paj>er. 
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bold goodj during the years 1863 and 1864, with the 
entire population above tbe age ot twenty in Scotland : 
for instance, out of every 1000 unmarried men, between 
the ages of twenty and thudy, 144)7 annually died, 
whilst of the maiTied only 7 24 died, that is less than 
Imll?^ Dr, Stark remarks on this, “ Bachelorhood is 
more destiuctive to liie than the most iin wholesome 
trades, or than residence in an unwholesome house or 
distriet where there has never been the most distant 
attCEupt at sanitary improvement,” Ho considers that 
the lessoned mortality is the direct result of marriage, 
and the more regular domestic habits which attend that 
'‘state/’ He admits, however, that the intemperate, 
|Uolligatc, and criminal classes, whose duration of Hie 
is low, do not commonly marry; and it must like- 
wise be admitted that men with a weak constitution, 
ill health, or any great iiihrmity in body or mind, wdll 
often not wish to marry, or will ho rejected. Hr* Starlc 
seems to have come to the coiicdusion that marriage in 
itself is a main cause of prolonged life, from finding 
that aged married men still have a considerable advan- 
tage in this respect over the ummirried of the same 
advanced age ; but every one must have known instances 
of men, who with wealc health during youth did not 
marry, and yet have survived to old age, though 
remaining w^cak and therefore always with a lessened 
chance of life* There is another remarkable circum- 
stance which seems to support Hr, Stark's conclusion, 
namely, that widows and widowers in France suffer in 
comparison with tbe mariicd a very heavy rate of mor- 
tality; hut Dr* Farr attributes this to the poverty and 



I have iAkcn the mean of the quinquennial meuns, given in * The 
Tenth Aminal Keport of BirtLs, Df aths, Al\, in Seoiltmd,’ 1867- Tlie 
(iQotatioii from Br. Star!?: ia C(>piod fjoni an mticle in iha ‘ Daily Xewsf 
Oct. 1701, 1S68, ^liidi JJr. Fair e()nsiders very carefully written. 



© Darwin Online http://darwin-online.org.uk/ 



CllAl*. V. 



CIVILISED NATIO.Va 



177 



evil habita consequent on tlie dismption of the family, 
and to grief. On the whole wo may conclude with Dr, 
Farr that the lesser mortality of married than of on mar- 
ried men, which seems to be a general Jaw, is mainly 

due to the constant elimination of imperfect types, and 
'"to the skilfnl selection of the finest mdivklnals out of 
"" each successive generation;'' the selection relating only 
to the niarriage state, and acting on all corporeal, in- 
tellectnal, and moral qualities. We may, therefore, 
infer that sound and good men who out of prudence 
remain for a time unmarried do not suffer a high rate 
of mortality. 

If the \aiious checks specihed iu the tvvo last para- 
graphs, and perhaps others as yet unknown, do not 
prevent the reckless, the vicious and otherwise inferior 
members of society from increasing at a quicker rate 
than the better class of men, the nation will retro- 
grade, as has occurred too often in the history of the 
world. We must remember that progress is no invari- 
able rule. It is most difficult to say why one civilised 
nation rises, becomes more powerful, and spre.^ads more 
widely, than an cither; or why the same nation progresses 
more at one time than at another. We can only sav 
that it depends on an increase in the actual number of 
the population, on the number of the men endowed 
with high intellectual and moral faculties, as well as 
gn their standard of exccllencjo. Corporeal structure, 
except so far as vigour of body leads to vigour of mind, 
appears to have little influence. 

It has been urged by several writers that as high 
intellccdual powers are advantageous to a imtioii, the 
old Greeks, who stood some gi'ades higher in intellect 
than any race tliat has ever existed,^ ought to have 

J- U ^ and original ar^riiont on t)iis subject by Mr 

tTRlfon, HerLtlitary p. 310-342. 
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risen, if tlie power of naturfil selection were real, still 
higher in the scale, increased in number, and stocked 
the whole of Europe. Here wc have the tacit assump- 
tion, so often made with r(!spect to corporeal stmtitures, 
that there is some innate tendency towards continued 
development in mind and body. But development of 
all kinds depends on many concurrent favourable cir- 
cumstances. Natural selection ants only in a tentative 
manner. Individuals and races may have acquired 
(!crtain indispittable advantages, and yet have perished 
from failing in other characters. Tlio Greeks may have 
retrograded from a want of coherence between the many 
small states, from the small size of their ivhole conntiy, 
from the practice of slavery, or from extreme sensmihty ; 
for they did not sticjcumb until “they were enervated 
“ and cornipt to the very core.”“ The western nations 
of Europe, who now so immeasurably surpass their 
former savage progenitors and stand at the summit of 
civilisation, o^ve little or none of their superiority to 
direct inlieritance from the old Greeks; though they 
owe much to the w ritten works of this wonderful people. 

Who can positively Sfiy why the Spanish nation, 
so dominant at one time, has been distanced in the 
race. The awakening of the nations of Europe from 
the dark ages is a still more perplexing problem. At 
this early psu-iod, as Mr. Galton^“ has remarked, almost 
all the men of a gentle nature, those given to medi- 
tation or culture of the mind, had no re luge except in 
the bosom of the Churcli which demanded celibacy ; 



Mr, Gi'Gg, * Fm^er's Kfsgazino/ Sept. IfiGS, p* 

‘Hereditfiry cuius/ 1870* p. 357-B59. The Kev, F, II. Farrar 
('FrflSfii*s Mag/* Aug. 1870, p. 257) advances argaments on the other 
side. Sir C. Lyell liad already PriTiniples of Geology/ Yol. ii. 1808* 
p. 489) ealled att-eotioH* in a gitrLhijig passage* to the evil iniiuciice of 
tlie Holy Inquisition in having lowered, thitnigh selection* the general 
standaLd of iutelligonce in Eaixipe. 
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and tills cioiild harilly tail to Iiuto had a deteriorating 
influence^ on eaeh successive generation. During tliis 
same period the Holy liiqui.sition aeleeted with cstrcms 
care tlie fi'eest and boldest imin in order to hum or 

imprison them. In Spain alone some of the best men 

tlio.se wlio doubted and questioned, and without doubting 
there mn bo no progTcss— were eliminated during three 
centuries at the rate of a thousand a. year. The evil 
which the Catholic Church has thus effected, though 
no doubt counterbalanced to a (iertain, perliaps large 
extent in other ways, is incalculable ; nevertheless, 
JjUrope has progressiid at an unparalleled rate. 

Ihe remarkable success of the Englisli as colonists 
over other European nations, which is well illustrated by 
comparing the progi-ess of the Canadians of English and 
French extraction, lias been ascribed to their “ daring 
“and pereisteiit energy;” but who can say how the 
English gained tlieir energy. There is apparently 
inucb truth in tho belief that the wonderful progress 
of the United States, as well as the character of tlie 
people, are tho results of natural selection; the more 
enerptic, restless, and courageous men from all parts 
of Europe having emigrated during the last ten or 
twelve generations to that great country, and having there 
succeeded be.st.'^ Looking to tho distant future, I do 
not think that tho Kev. Mr, Zincljo takes an exaggerated 
view when lie says « .A II other seiies of events— as 
“ tliat which resulted in the culture of mind in Grreece, 

“ and tliat which resulted in the empire of Eome — only 
“appear to have purpose and value when viewed in 
“ connection ivith, or rather as subsidiary to ... . the 
“ great stream of Anglo-Saxon emigration to the west,” 

Mp Galton, ‘ MiLranillfiri’g AiigTisI, 18Ga. ;i. 32o. See 

also, ‘ Nfitiirr,’ “On Dar win ism ami National Tvife,” Dec. ISfiSl, p. ]84. 

‘ Lust Wink r in iho irniied Stales/ p. 29 , 

N 2 
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Obscure as is the? problem of tiie advance of civilisatioiij 
ve can at least see tlmt a nation uliicb produced during 
a lengthened period the greatest number of highly intel- 
lectual, energetic^ bravo, patriotic, and benevolent men, 
would generally prevail over less favoured nations. 
Natural srdection tbllows from the struggle for exist- 
eiiee; <and this from a rapid rate of increase. It is 
impossible not bitterly to regret, but whether wisely 
is anotlier (puestion, the rate at which man tends to 
iTi crease ; for this leads in barbarous tribes to infan- 
ticide and many other evils, and in civilised nations to 
abject poverty, celibacy, and to tho late marriages of 
tlie i^rudent, P>ut as man suITcts from the Siime physical 
evils wn‘th the lower animals, be has no right to expect 
an immunity from the evils consequent on the struggle 
for existence. Had he not been subjected to natural 
selection, assuredly ho would never have attained to 
the rank of manhood. When we see in many parts 
of the world enormous areas of the most fertile^ land 
peopled by a few wandering savages, but which are 
capable of supporting nnmerous happy homes, it might 
be argued that, the struggle for existenco had not been 
soOiciently severe to force man upw ards to his highest 
standard, 3 udging from all that w o know of man and 
the low^er animals, there has abvays been sufficient 
variability in the intellectual and moral faculties, for 
their steady advancement through natural selection* 
No doubt such advancement demands many favourable 
concurrent circumstances ; but it may well be doubted 
whether the most favtmrablo would have sufficed, had 
not the rate of increase been rapid, and the consequent 
struggle for existence severe to an extreme degree. 

On the evidence that all eivilued naiionB were once har- 
harouB . — As wc have had to consider the steps by which 
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mme semi-lniiinaii creature 1ms been gradually raised to 
the rank of man in his most perfect state, the present 
subject cannot be quite passed over. But it has been 
treated in so full and admirable a manner by Sir J, 
Lubbock,^ Mr. Tylor, Mr, M^LennaUj and otherSj that 
I need here give only the briefest summary of their 
results. The arguments recently advanced by the 
Duke of Argyll and formerly by Archbishop Whately, 
in favour of the belief that man came into tlie world 
as a civilised being and that all savages ha.ve since 
undergone degradation, seem to me weak in comparison 
with those advanced on the other side, Ilsmy nations, 
no doubt, liave fallen away in civilisation, and some 
may liave lapsed into utter barbarism, though on this 
latter head i have not met ivith any evidence. The 
Fiiegians were probably compelled by other (conquering 
hordes to settle in th(dr inhospitable country, and they 
may have bticome in consequence somewhat more 
degi-aded; but it would bo didicult to prove that they 
have fallen much helow the Botoeudos who inhabit the 
finest parts of Brazil, 

The evidence that all civilised nations are the de- 
scendants of barbarjans, consists, on the one side, of 
clear traces of their former low condition in still-existing 
ciist(jms, beliefs, language, &e, ; and on the other side, 
of proofs that savages are independently able to raise 
themselves a few steps in the scale of civilisation, and 
have actually thus risen. The evidence on the first 
hciid is extremely curious, but cannot be liere given : 
I refer to such cases as tliat, for instance, of the art of 
emimeration, which, as Mr, 'by lor clearly shews by the 
words still used in some places, originated in conn ting 

‘On the Orig'iii of CiviliHLLtkm/ ^ Proo-. Etimolo^cal Soc*' Nov, 
26, XSG7. 

‘ Primeval Mnii/ 18G9, 
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tlic iingerSj first of one Iiaiid mid then of the other, 
and lastly of the toes* We liave traces of this in our 
own decimal system, and in the Roman nuiriemls, which 
after reaching to tho nmnher Y*, t;haiige into VI.j &c., 
when tho other hand no doubt was used. So again, 
when we speak of three-score and ten, we are coiiiit- 
“ ing by tho vigesimal system, eacli score thus ideally 
made, standing for 20— for " one man ' as a Mexican 
or Oarib would ])ut it/’ At;cording to a large and 
increasing school of i>hilologists, every langmig<i bears 
the niarlvS of its slow and gradual evolution. So it 
is with the art of writing, as letter's arc rudiments of 
pictorial represeutations. It is hardly possible to read 
Mr* M^Lonnai/s work“^ ami not admit that almost all 
civilised nations still retain some traces of such rude 
habits as the fondble capture of wives* What ancient 
nation, as the same author asks, can be named that was 
originally monogamous? The primitive idea of justice, 
as shewn hy the la\v of battle and other customs of 
whicli traces still remain* was likew ise most rude* Manv 
existing superstitions are the remnants of former false 
religions beliefs. The highest fijrm of religion — the 
grand idea of God hating sin and loving righteousness 
— was unknown during primeval times. 

Turning to the other kind of evidence: Sir J, Lub- 
bock lias shewn that some savages have recently im- 
proved a little in some of their simpler arts* From the 



‘Rcjyal InHtitiition of Gicat 15, 18G7* Also, 

" Resejmjlif^a into the Early Hii?toiy of 31aiikiu{l/ 1SG5. 

"Primitive Marjiag-e,^ 1865. Stc, liktiwiRe, an cxnellerti iuticle 
evideiitl}" hj tlie yame ^.athor* in tliu ‘North Britlaii Beviovv/ July, 
1869. Also, Mi\ Tj. H. Morgtin, ^ A Onujociural Solution of the Origin 
of the Claes. System of Rolatioiisiliip,” in ‘Proe. Amexicau At:arh of 
Soienoee** vol* vii. Pob. 1868. ProC SdiaafflmuHon AntlLroiinlog. 
Review,* Oct 186E), p. 373) re marks on ^‘tlie vesligoy of lumjEiii sucii- 
“ fLces foimd both in llomor imd the Old TestamenL” 
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extremely ciiirious aceoimt whicli lie gives of the weapons, 
tools, and arts, used or practised by savages in various 
parts of the world, it eatmot be doubted that those have 
nearly all been independtmt discoveries, excepting per- 
haps the art of making fired^ The Australian boomerang 
is a good instance of one sueli independent discoverv- 
The Tahitians when first visited had advanced in many' 
respects beyond the inhabitants of most of the other 
Polynesian islands. There are no just groun^Is for the 
belief that the Jiigh culture of the native Peruvians 
and Mexicans wm derived from any foreign source;^ 
many native plants vsero there cultivated, and a few 
native auimals domesticated. We should bear in mind 
that a wandering crew from some semi-civilised land, 
if washed to the shores of America, would not, judging 
from the small influence of most missionaries, have pro- 
duced any marked effect on the natives, unless they had 
already become somewhat advanced. Loolidng to a very 
remote, period in the history of the world, we find, to 
use Sir J. Lubbock’s well-known terms, a j^aleolithic 
and neolithic period ; and no one w ill pretend that the 
art of grinding rough flint tools was a borrowed one. 
In all parts of Europe, as far east as Greece, in Palestine, 
India, Japan, New Zealand, and Afrit^a, including Egypt, 
Hint tools liave been discovered in abiuidaneo; and of 
their nse the existing inhabitants retain no tradition. 
There is also indirect evidence of tlieir former use by the 
Chinese and ancient Jews. Hence there i-an hardly be a 
doubt that the inhabitants of these many countries, which 
include nearly the whole civilised world, were once in a 
barbarous condition. To believe that man was abori- 



Sir J, Lubbock, " Prelibstoric Timc^a/ 2nd edit.. 1SG9, cliiip. xv. md 
x\'i, et passim. 

Dr. r. lliintT liiAij mLidc eome good remm-ka to this eftbet in ibo 
‘U-eiae dpr Kova.ra : Antbropoiog. Tiieilf Abtlieil. iii. 1868, s. 127. 
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girally civilised and then suffered utter degradation in 
so many regions, is to take a pitiably low view of 
human nature. It is ai)parently a truer and more 
cheerful view that progress has been much mote general 
than retrogression ; that man has risen, though by slow 
and interrupted ste[)S, from a lowly condition to the 
highest standard as yet attained by him in knowledge, 
morals, and religion, 
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CHAPTER YL 

Oh the Affinities ant> Genealogy of Man. 

Position of man in the animal scenes — Tho natural sytitcm genea- 
logical — Adaptive characters of slight value — Variuus small 
points of Tcisemblance between man and the Quadmmana — 
Hank of man in the natural system ^ — Eirtliplace and antiquity 
of man — Ahscnce of fossil connecting-links — Lower stages in 
tho genealogy of man, as infenodj firstly from his aflirnties and 
secondly fjoin his structure — Early androgynous condition of 
the Yertchrata — Conclnsiom 

Even if it be granted that the difference between man 
and his nearest alli(}S is as great in eorporeal stmetnre as 
some naturalists maintaiiij and although we must grant 
that the difference between them is immense in mental 
power, yet the facts given in the previous chapters 
declare, as it appears to me, in the plainest manner, 
that man is descended from some lower fonn, notwitli- 
standing that connecting-links have not hitheito been 
dis{‘overed. 

Man is liable to numerous, slight, and diversified 
variations, which are induced by the same gejieral 
causes, are governed and transmitted in accordance 
with the same general laws, as in the lower animals. 
Man tends to multiply at so rapid a rate that liis off- 
spring arc necf^ssarily exposed to a struggle for existence, 
and consequently to natural scdection. Ho has given 
rise to many races, some of wdiieli are so different that 
they have often been ranked by naturalists as distinct 
species. His body is constmeted on the same honio- 
logical plan as that of other mammals, independently 
of the uses to which the several paii;s may be put. He 
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]>asses til rough the same phases of omhryological (le- 
vel opioei it. He retains many nidi mentally and useless 
struct 11 r(?s, wliiidi no doubt were once seryiceabte. Cha- 
racters occasionally make their rc-ap|)earance in him, 
which we have every reason to belie vo wore possessed by 
his early progenitors. If the origin of man had been 
wholly diiTcrcot from that of all other animals, these 
various appearances ivould be nierc^ empty deceptions ; 
h lit su ch an ad in i ssion is in ere di hi e, T h ese app(^ aran ces, 
on the other hand, are intelligible, at least to a largo 
extent, if man is the co-descendant ivith other mammals 
of some unknown and lower form. 

Some naturalists, from being deeply impressed with 
the mental and spiritual powers of man, have divided, the 
W'hole organic world into three kingdoms, the Human, 
the Animal, and the Vegetable, thus giving to man a 
separate kiiigdomd Spiritual powers cannot ho com- 
pared or classed by the naturalist ; but he may ondea- 
Your to shew, as 1 hav(^ done, that the mental faculties 
of man and the lower animals do not differ in kind, 
although immensely in degree, A dilForontie in degree, 
however great, does not justify us in placing man in a 
distinct kingdom, as will perhaps be best illustrated 
by coniparing tlie mental powers of two insects, namely, 
a coccus or sc ale -in sect and an ant, which undoubt- 
edly belcmg to the same class. The difference is here 
greater, tbongh of a somewhat different kind, than 
that between man and the higlicst mammaL The 
female coccus, whilst young, atta(ihes itself by its pro- 
boscis to a ])hmt ; sucks the sap but never mov(>s again ; 
is fertihsefl and lays eggs ; and this is its wiiole history. 
On the other hand, to describe the habits and mental 



^ Isidore GcoHroy StH'-IIilfi.irc givm a detained accomit of the j>OHitioii 
to uiati by various natiiTalisis in their classifications : * Hist. 
Kat. Gen/ tom. ii. 1853, p. 170-189. 
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po^vers of a female azit, would require^ as Pierre Hub or 
has a large volume; I may, however, briefly 

specify a hjw points* Ants coinmmiieate information 
to ea(ih other, and several unite for the same work, 
or games of play* Tlioy recoguise their fellow-ants 
after mouths of absence* They build great edifices, 
keep the III clean, ch)se the doors in the even in gj and 
post seutries. Tiiey luako roads^ and even tunnels 
under rivers* They collect food for the community, 
aud when an object, too large for entrance, is brouglit 
to the nest, they enlarge; the door, and afterwards 
build it up again. ^ They go out to battle iu regular 
bands, and freely sacrifice their lives for the com in on 
weal They emigrate In accordance wdth a precon- 
certed plan. Tliey capture slaves. They keep Aphides 
as milch-cows* They move the eggs of their aphides, 
as well as tlieir own eggs and cocoons, into warm parts 
of the nest, in order that they may he quickly hatched ; 
and endless similar facts could be given* On the 
whole, the difiereneo in mental power between an ant 
and a coccus is immense ; yet no one has ever dreamed 
of placing them in distinct classes, much less in distinct 
kingdoms* No doubt this interval is bridged over by 
the iutermediate mental powers of many other insects ; 
and this is nut the case with man and tlie higher apes* 
But we have eveiy reason to believe that breaks in the 
series are simply the result of many forms having be- 
come extinct* 

Professor Owen, relying chiefly on the structure of 
the brain, has divided the mammalian series into four 
sub-classes* One ol these he devotes to man ; in another 
he places both the marsupials and the monotremata ; 
so that he makes man as distinct from all other mam- 

2 See tlie very iiiierc&tiug artulH, LUn;£tiuf:t cliez les Inseettii," by 
M. George I^ouohct, ' dcfcj Deux Mgudes/ Feb. 1S70, p. GS2- 
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mals as are these two latter groups conjoined. This 
Yiew has not been accepted, as far as I am aware, by 
any natnialist capable of forming an independent jiidg- 
ineot, and therefore need not here be further con- 
sidered* 

We can understand why a classification founded on 
any single character or organ — even an organ so won- 
derfully complex and important as the brain — or on the 
higli development of the mental faculties* is almost sore 
to prove unsatisfactory. This principle has indeed been 
tried >vith Lymenopterous insects; but when thus tdassed 
by their habits or instincts, tbe arrangement proved 
thoroughly artificial,® Clcissifications may, of course, be 
based on any character whatever, as on size, colour, or 
the element inhabited ; but naturalists have long felt a 
profound conviction that there is a natural system. This 
system, it is now generally admitted, must be, as lar 
as possible, genealogical in arrangement, — that is, the 
co-descendants of tbe same form must be kept together 
in oue group, separate from the caMleseeiidatits of any 
other form ; but if the parent-forms are related, so will 
be their descendants, and the two groups together will 
form a larger group* I’he amount of difierenc.'e between 
the several groups — that is the amount of modification 
which each has undergone — ‘wiil be expressed by such 
terms as genera, families, orders, and classes* As ^vo 
have no record of the lines of descent, these lines can 
be discovered oiilv by observing the degrees of le- 
semblance between tbe beings which are to be classed. 
For this object numerous points of resemblance are of 
mil eh more importance than the amount of similarity 
or dissimilarity in a few points* If two languages 
were found to rescmhlc each other in a multitude of 



* ’Westwood, ‘ Modem Class* of lusecfs/ toL iL IS 10, 87* 



© Darwin Online http://darwin-online.org.uk/ 



Chap. VI. AFFINITIES AND RENEAT.OGY. 189 

words and points of construction, tboy would be nni- 
versally recoirnised as having sprung from a common 
source,” notwithstanding that they differed greatly in 
some few w-^ords or points of (‘onstmction. But with 
organic beings the ])oints of resemhlanoe must not eou- 
sis"t. of adaptations to similar habits of life : two animals 
mav, for instance, have bad their whole frames modified 
for living in the wuter, and yet they will not he brought 
any nearer to each other in the natural system. Hence 
we" can see how it is that resemblances in unimportant 
structures, in ns(dess and rudimentary organs, and in 
parts not as yet fully developed or functionally active, 
are by I'ar the most serviceable for classification ; fijr 
they can hardly he due to ada])tations within a late 
period ; and thus they reveal the old lines of descent 
or of true affinity. 

Wo c^n further see wliy a great amount of modifi- 
cation in some one character ought not to lead us to 
separate widely any two organisms. A part w'hich 
already differs much fi'om the same part in other allied 
forms "has already, according to the theory of evolution, 
varied much ; consequently it would (as long as the 
organism remained exposed to the same exciting con- 
dition s) be liable to further variations of the same kind ; 
and those, if benefitdal, would be preserved, and thus 
continually augmented. In many cases the continued 
development of a part, for instance, of the beak of a 
bird, or of the teeth of a mammal, wonld not he advan- 
tageous to the species for gaining its food, or for any 
other object; hut with man we can see no definite limit, 
as far as advantage is coneemed, to the continued de- 
velopment of the brain and mental faculties. Therefore 
in determining the position of man in the natural or 
genealogical system, the extreme develojment of his 
brain ought not to outweigh a multitude of resem- 
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bkuces m other less important or quite miimportant 
points* 

The greater number of naturalists ^vllO liavo talcen 
into ^^0ll side ration the whole structure of man, including 
his mental faculties, have followed Bin men bach and 
Cuvier, and have placed inan in a separate Order^ under 
the title of the Bimana, and therefore on an equality 
witli the Orders of the Qoadnimana, Carnivora^ 
Becently many of our best naturalists have reciu red to 
the view first propounded by [jiimsenSj so remarkable for 
his sagacityj and have placed man in the same Oi'der 
with the Quadrumana, under the title of the Primates, 
The justice of this conclusion will be admitted if, in 
tlie first plaijej we bear in mind the lemarks just 
made on the comparatively small importance for classi- 
fication of the great development of the brain in man ; 
bearing, also, in mind that the strongly-marked differ- 
ences between the skulls of man ami the Quadnmiana 
(lately insisted upon by Bischoffj Aeb}'^, and others) 
apparently follow from their differently developed brains* 
In the second place, we must remember that nearly all 
the other and more impoiiant differences between man 
and the Quadmmana are manifestly adaptiye in their 
nature, and relate chiefly to the erect position of man ; 
sudx as the structure of his hand, foot, and pelvis, the 
curvature of his spine, and the position of his head. 
The family of seals offei’s a good illustration of the 
small importance of adaptive characters for classification. 
These animals differ from all other Carnivora in the 
form of their bodies and in the stnictiire of their limbs, 
far more than does man from the higher apes; yet in 
every system, from that of Cuvier to the most recent 
one by Mr, Flower,"^ seals arc ranked as a mere family 



* * Pro(3. Zoolog. Sou.* 1S69, p, 4. 
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iu I he Order of the CiimivorLi. If mau had not been 
bis own dassifier, lie wonld never have thought of 
foniKling a separate oi'der for bis own reception. 

It would be beyond my limits^ and quite beyond my 
knowledge, even to name the in numerable points of 
structure in wliieh man agrees vith the otlier Ihimates. 
Our great anatomist and philosopher. Prof, Huxley, has 
fully discussed this subject,^ and has come to the con- 
clusion that man in all parts of his organis^ition ditTers 
less from the higher apes, than these do from the lower 
members of the same group. Gonsequontly there "" is 
no justification for placing man in a distinct order.'' 

In an early part of this volume I brought forward 
various facts, shewing how closely man agrees in eon- 
stitution with the higlier mammals; and this agreement, 
no doubt, depends on our close similarity in minnte 
structure and chemical composition, I gave, as 
instances, our liability to the same diseases, and to the 
attacks of allied parasites ; our tastes iu common for the 
same stimulants, and the siaiilar effects thus produced, 
as well as by various drugs ; and other such facts. 

As small unimportant points of resemblance between 
man and the Iiigher apes are not commonly noticed in 
systematic worlds, and when o urn emus, they clearly 
reveal our relationship, I will specify a few' such points. 
The relative position of the features is manifestly the 
same in man and the Quadrumana ; and the various 
emotions arc displayed by nearly similar movements of 
the muscles and skin, chiefly above the eyebrows and 
round the month. Some few expressions are, indee^l^ 
almost the same, as in the weeping of certain kinds of 
monkeys, and in the laugh ing noise made by others, 
during which the corners of the mouth are drawn baclv- 



® * ETiflerrce a a to Ma.TC-5 Placo in Katuro/ 18CS, p, 70, el po sstiTi, 
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wards, and tlie lowt^r eyelids wrinkled. The external 
ears are cnriotislY alike. In man the nose is mneh 
more prooiiiient thnn in most monkeys ; but we may 
trace the comraenticincnt of an aquiline cuiYature in 
the iLOse of the Hoolock Gribhon; and this in the Sern^ 
no^itJiecus nasica is carried to a ridiculous extreme. 

The faces of many monlteys are ornamented with 
beards, whiskers^ or moustaches. The hair on the head 
grows to a great length in some species of 8emno- 
pitheeiis ; ^ and in the Bonnet monkey (3Iacacm 
radiatus) it radiates from a point on the crown, with a 
parting down the middle, as in man. It is commonly 
said that the forehead gives to man his noble and intel- 
lectual appearance ; but the thick hair on the bead of 
the Bonnet monkey ternii nates abruptly downwards, 
and is succeeded by su(;h short and lino hair, or down, 
that at a little distance the forehead, with the exception 
of the eyebrows, appears quite naked. It lias been 
erroneously asserted tiiat eyebrows are not present in 
any monkey. In the species just named the degree of 
nakctluess of the forehead diilers in different individuals ; 
and Eschriclit states'^ that in our children the limit 
betw'een the hairy scalp and the naked forehead is 
sometimes not well defined ; so that here we seem to 
have a trifling case of reversion to a progenitor, in whom 
the foreliead laid not as yet become quite naked. 

It is well known that the hair on our ai^ms tends to 
converofe from above and below to a point at the elbow. 
This curious arrangement, so unlike that in most of the 
Jow^er mammals, is common to the gorilla, chimpanzee, 
oraiig, some species of Ilylobates, and even to some few 
American monkeys. But in Hylohates a^Uis the hair 

® I$ia. (iColTroY, ‘Hist. Nat Gen/ tom. ii. 1S50, p. 217. 

^ *‘Ueber die EicM Ling der Haare/’ MiiUeFs ^Archiv fur Anat. 
iiTid Fhye.' 1SS7, a. 51. 
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on the forc-arm is diro(‘ted downwards or towards tlio 
wrist in the ordinary maimer ; and in S. lar it is nearly 
erectj with only a very slight forward inclination ; so 
that ill this latter species it is in a transitional state* 
It can hardly be doubted that with most mammals the 
thickness of the hair and its direction on the hack is 
adapted to throw off the rain; eyen the transverse liairs 
on the fore-legs of a dog may seiwe for this end when he 
is coiled lip asleep* Mr* Wallace remarks that the con- 
yergence of the hair towards the elbow on the arms 
of the oraog (whose habits he has so carefully studied) 
serves to throw off the rain, when^ as is the custom 
of this aiiimalj the arms are bent, with the hainls 
clasped round a branch or over its owni head. We 
should, however, bear in mind that tlie attitude of an 
animal may perhaps ho in part determined by the 
direction of the hair ; and not the direction of the hair 
by the attitude. If the above explanation is correct in 
the case of the orang, the hair on oiir fore-arms offers a 
curious record of our former state ; for no one supposes 
that it is now of any use in thro^vmg off the rain, nor in 
our present erect condition is it properly dii'ected for this 
purpose. 

It w^ould, however, be rash to trust too much to the 
principle of adaptation in regard to the direction of the 
hair in man or his early progenitors ; for it is impossible 
to study the figures given by Eschricht of the arrange- 
ment of the hair on the human fetus (this being the 
same as in the adult) and not agree with this excellent 
observer that other and more complex causes have 
intervened. The points of convergence seem to stand 
in some relation to those points in the embryo which 
are last closed in during development. There appears, 
also, to exist some relation between the arrangemeut 

VOL. I. 0 
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of the hair on the limhs^ and the course of the medullary 
arteries.® 

It must not ho supposed that the resemblances be- 
tween man and certain apes in the ahoYe and many 
other points— such as in having a naked forehead, 
long tressOxS on the head, &c. — are all necessarily the 
result of imhroken inheritance from a common pro- 
genitor thus characterised, or of subsequent reversion. 
Many of these resemblances are mom probably due 
to analogous variation, which folio wSj as I have else- 
where attempted to shew,^ from co-descended organisms 
having a similar constitution and having been acted 
on l)y similar causes iudncirig variability. With re- 
spect to the similar direction of the hair on the fore- 
arms of man and certain monkeys, as this character is 
common to almost all the anthropomorplious apes, it 
may probably be attributed to inhet'itance ; but not 
certainly so, as some very distinct American monkeys 
are thus characterised. The same remark is ap[)li cable 
to the tailless condition of man ; for the tail is absent 
in all the anthropomorphous apes. Nevertheless this 
character cannot with certainty 1>6 attributed to iiilieri- 
tance, as the tail, though not absent, is rudimentary 
ill several other Old AY or Id and in some New AAorld 
species, and is quite absent in several species belonging 
to the allied group of Lemurs. 

Although, as we have now seen, man lias no just right 
to form a separate Order for his own reception, he may 



* On the liJLir in Iljlobatcs, see ‘Nat. Hist, o! Mammals/ by C. Ij. 
Marthi, 1S41, p. 43.^. Also, Isid. (3eellroy on tke American monkey s 
and otker kinds* Nat. Gku/ vol. ii. 1859, p. 243. lisek- 

riekt, ibiil* 0 . Ifi, 5.5, Gl. Owen, ^ Anat. of Vertebrates/ vol. iii. p, 619. 
■Wallace, ‘ CoTitributious to tlie Theory of Natural Selection/ 1S70, p. 
3 - 14 . 

^ ‘ Origin of Specica,’ 5tli edit. 18G9, p. 194. * The Yaijation of 
Auimal^i and Planta under Domeslicatioti/ vol, ii, 1868, p, 348, 
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perliai)S claim a distinct Sub-order or Family, Prof, 
iJuxleyj in his last work,^^ divides the Primates into 
three Sub-orders ; namely^ the Anthropidae with man 
alone, the Simiadge including monkeys of all kinds, and 
tim Lemiiridm with the diversified genera of lemurs. As 
tar as differences in certain important points of structure 
are eoncernedj man may no doubt rightly claim tbti 
rank of a Sub-order ; and tliis rank is tcjo low, if w^o look 
chiefly to his mental hie ul tics* Nevertheless, under a 
genealogical point of' vic!w it appears tliat this rank is 
too high, and that man ought to form merely a Family, 
or possibly evem only a Sub-family, If we imagine 
three lines of descent |)roceeding from a common source, 
it is <|uitc conccdvable that two of them might after 
the lapse of ages be so slightly changed as still to 
remain as specaes of the s^inie genus ; whilst the third 
line might become so greatly modiiled as to deserve 
to rank as a distinct Sub-family, Family, or even 
Order, Eut in this case it is almost (Xjrtam that 
tla^ third line W'ould still retain through inheritance 
numerous small points of resemblance with the other 
t\vo lines. Here then would occur the difficulty, at 
present insoluble, how much weight we ouglit to assign 
in our classifications to strongly-marked di fibre rices in 
some few points,— that is to the amount of racxiifieation 
uiidergono^ and how much to close resemblance in 
mimerons unimjiortant points, as indicating the linos of 
fies(icnt or genealogy. The former alternative is the 
most obvious, and perhaps the safest, though the latter 
appears the most correct as giving a truly natural 
classification. 

To form a judgment on this head, ^vith referenee 
to mail we must ghmee at the classification of the 



‘ An Introdnctiofi to the Ckasificatkm of Animals/ 1869, p. 99* 
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Siiniacte. This family is divided by almost all natura- 
liats into tlie Catarliino groiip^ or Old World monkey Sj 
all of which are characterised (as their name expresses) 
by the peculiar structure of their nostrils and by having 
ibnr promolars in each jaw; and into the Platyrhine 
group or New World monkeys (including two very 
distinct sub-groups), all of which are characterised by 
diiferently-constructod nostrils and by having six pre- 
molars in each jaw. Some other small dHFereuces might 
be mentioned* Now man unquestionably belongs in 
his dentition, in the structure of his nostrils, and some 
other respects, to the Catarhino or Old World division ; 
nor does he resemble tlie Platyrhines more closely than 
the Catarliines in any characters^ excepting in a few 
of not much importance and apparently of an adaptive 
nature. Therefore it A^ould be against all probability 
to suppose that some ancient New World species had 
varied, and had thus produced a man-like creature with 
all the distincitivG characters proper to the Old World 
division ; losing at the same time all its own distinctive 
characters. There can consequeiitly hardly he a doubt 
that man is an offshoot from the Old World Simian stem ; 
and that under a genealogical point of view, he must 
ho classed with the Catarhinedjvisiond^ 

The anthropomorphous apes, namely the gorilla, 
chimpaiizco, orang, and liylohatos, are separated as a 
distinct sub-group from the other Old World moiilveys 
by most naturalists, I am aware that Oratiolet, relying 
on the stnicture of the brain, docs not admit the exist- 



This in nearly the same dassification as that provisionally a<loptfid 
by Mr. St. Qoorgn Mivart. (‘Transact. Philos*>pli. Soo.' 1867, p. 300), 
■sviio* fitter separating tho Lemmidfo, diyidos the remainder of the 
l^rimates into the Homiiiidffi, the Bimiadse answering to tlio Oatarhines, 
llio Cobidfe, and the Hapalidse, — the^ifi two latter groups aimwering to 
the Platyrhinca, 
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ence of this sub-group, and no doubt it is a broken 
one ; thus the orang, as Mr. St. G. Mivart remarks^'-* 
“ is ono of the most peculiar and abeiTant forms to be 
“ found in the Order." The remaining, non-anthropo- 
morjihous, Old World monkeys, are again divided by 
some naturalists into two or three smaller sub-groups ; 
the genua Semnopitheeus, with its peculiar sacculated 
stomach, being the type of one anch sub-group. But 
it appears fr(jm M. Gaudry’a wonderful discoveries in 
Attica, that during the Miocene period a form existed 
there, which connected Semnopitheeus and Macacus; 
and this probably illustrates the manner in which the 
other and higher groups wore once blended together. 

If the anthropiomorplious apes be admitted to form 
a natural sub-group, then as man agrees with them, 
not only in all those characters which he possesses in 
common with the whole Catarhine group, but in other 
peculiar characters, such as the absence of a tail and 
of callosities and in general appearance, we may infer 
that some ancient member of. the antliropomorpbous 
sub-gToup gave birth to ma.u. It is not probable 
that a member of one of the other lower sub-groups 
should, through the law of analogous variatiou, have 
given rise to a man-like creature, resembling the higher 
anthropomorphous apes in so many respects. Ko 
doubt man, in compiudson with most of his allies, has 
undergone an extraordinary amount of modification, 
chiefly in coiisetpience of his greatly developed brain 
and erect position; nevertheless we should ijear in 
mind that he “is but one of several exceptional forms 
“ of Primates." 

Every naturalist, who believes in the principle of 



^ Traniiact Zoolog* Sofl? vol. ti. 1867, p* 211. 

Mr. St, G, Mivart^ * Transact. Sue,' 1867, p. 410., 



© Darwin Online http://darwin-online.org.uk/ 



19S 



THE DESCENT OF 3TAN, 



Part L 



evoluticnj will grant that tlie two main divi^^ions of the 
Simiache, namely the Catarhine and Platyrhirie mon- 
key with their sub-groups, have all proceeded from 
gome one exti'einely ancient progenitor- The early 
descendants of this progenitor, befoi e they had diverged 
to any considerable extent from each othei', would still 
have formed a single natural group ; but some of the 
species or incipient genera would have already begun 
to indif!ate by their diverging chaTacters tlio future 
distinctive marks of the Catarhine and I*latyrhine divi- 
sions, Hence the members of this supposed ancient 
group would not have been so uniform in their dentition 
or in the structum of their nostrils, as are the existing 
Catarhine monkeys in one way and the Platyrhines in 
another way, but would have resembled in this respect 
the allied Lemiiridse which differ greatly from each 
other in the form of their imizzles,^^ and to an extra- 
ordinary degree in their dentition- 

The Catarliiue and Flatyrhine monkeys agree in 
a multitude of characters, as is shewn by their unques- 
tionably belonging to one and the same Order* The 
many characters which they possess in common caii 
liardly have been iiidependontly atapiired by so many 
distinct species; so that tbesc ebaraeters must have 
been inlierited. But an ancient form whic:h possessed 
many characters ca)mmon to the Catarhine and Platy- 
rhine monkeys, and others in an intei mediate condition, 
and some few perhaps distin(!t from those now present 
ill either group, would undoubtedly have been ranked, 
if scon by a naturalist, as an ape or monkey* And as 
man under a genealogical point of view belongs to the 
Catarhine or Old World stock, we must conclude, how- 



Megisrs. Muiie and Mivart on Lemiiroidea, ^ TmiLsact. Zoolug . 
Soc.’ vol- vii- 1869, p. 5, 
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ever much the conclusion mtiy reyolt our pride, that 
oiir early progenitor&j would have been properly thus 
designaterh^^ But wo must not fall into the error of 
supposing that the early progenitor of the whole Simifin 
stock, including man, was identical with, or even closely 
resembled, any existing ape or monkey* 

On the Birthplace and Antiquity of Man . — We are 
naturally led to enquire where was the biTthplace of 
man at that stage of descent when onr progenitors 
diverged from the Catarhine stock* The fact that 
they belonged to this stock clearly sheW'S that they 
inhabited the Old W orld ; but not Australia nor any 
oceanic island, as w'^e may infer from the laws of geogra- 
phical distribution. In each great region of the world 
the living mammals are closely redated to the extinct 
species of the same region. It is therefore probable 
that Africa was formerly inhabited by extinct apes 
closely allied to the gorilla and chimpanzee j and as 
these two species are now man's nearest allies, it is 
somewhat more probable that our early progenitors 
lived on the African continent than elsewhere* But 
it is useless to speculate on tliis subject, for an ape 
nearly as large as a man, namely the Dryopitliecns 
of Lartet, wbicb was closely allied to the anthropo- 
morphous Hylobates, existed in Europe during the 
Upper Miocene period ; and since so remote a periotl 
the eartli has certainly undergone many great revo- 
lutions, and there has been ample time for migration 
on the largest sciale. 



Hackftl has come to this £amc corirlnsion. See * Ueh^ Uie Ent^ 
a stehii-ng des Meiiselitjrigeschlcclita/ in Yirchow’a Sarnmlijng, gemcin. 

'I VfisseH. VortiTige/ 1S68, a, 01, Also liia *Natiirliche SchopfiiTigg^ 

[■ geschiditci,’ 1868, in vifiiioh he gives iia detail his views on the genea- 

H logy of man* 
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At tlio period and place, ^lienever and wherever it 
may have been, when man first lost his liaiiy covering, 
lie probably inhabited a hot country ; and this would 
have been favourable for a frngiferoiis diet, on which, 
judging from analogy, he subsisted. We are far from 
knowing how long ago it was when man first diverged 
from the Catarhine stock ; but this may have occurred 
at an epoch as remote as the Eocene period; for the 
higher apes had diverged from the lower apes as 
early as the Upper Miocene period, ns shown by tlio 
existence of the Dryopitheciis* We arc also quite 
ignorant at how rapid a rate organisms, whether high 
or low' in the scale, may under favonrahle circumstances 
be modified ; we knovy, however, tliat some have retained 
tho same form during an enormous lapse of time. From 
what w^e see going on under domestication, we learn that 
within the same period some of the co-descendants of 
the same specdcs may he not at all changed, some a 
little, and some greatly changed. Thus it may have 
been with man, who has undergone a groat amount of 
modification in certain characters in comparison with 
the higher apes. 

The great break in the organic chain between man 
and his nearest allies, which cannot be bridged over 
by any extinct or living species, has often been ad- 
vanced as a grave objection to the belief that man 
is descended from some lower form ; but this objection 
will not appear of much weight to those who, convinced 
by general reasons, believe in the general principle 
of evolution. Breaks incessantly occur in all parts 
of the series, some being wide, sharp and defined, others 
less so in various degrees ; as between the orang and 
its nearest allies — between the Tarsias and the other 
Lemuridie— between the elephant and in a more 
striking manner between the Ornithorhynchus or 
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Echidnaj and otlier mammals. But all these breaks 
depend mei'ely on the number of related forms wMcli 
have become extinct. At some future period^ not 
very distant as measured by centuries^ the ciyilised races 
of man will almost certainly exterminate and replace 
throughout the world the savage races. At the 
same time the anthropomorphous apes, as Professor 
Schaaffliausen has remark ed,^^ will no doubt bo cxter- 
miimted. The break will then be rendered wider, for 
it will intervene between man in a more civilised state, 
as we may hope, than the Caucasian, and some ape as 
low as a baboon, instead of as at pu'csent between the 
negro or Australian and the gorilla. 

With respect to the ahsenee of fossil remains, sc^rving to 
connect man with his ape -like progenitors, no one will 
lay much stress on this fact, who will read Sir C. Jjyelfs 
discussion, in which ho shews that in all the vertehrate 
classes the discovery of fossil remains has been an 
extremely slow and fortuitous proeess. Nor should it 
be forgotten that those regions which are the juost 
likely to afford remains connecting man with some 
extinct aj>e-like cn^ature, have not as yet been searched 
by geologists. 

Lower Stages in the Genealogy AYe have seen 

that man appears to have divei^ged I'rom the Catarhiae 
or Old World division of the Simiadao, after tJiese had 
diverged from the New World division. AYe will now 
endeavour to follow the more remote traces of his 
genealogy, trusting in the iirst place to the mutual 
affinities between the various classes and orders, with 
some slight aid from the periods, as far as ascertained, 

* AntkropologicELl Eg view/ April, 18fJ7, p, 236. 

‘Elements of Geology/ 1SG5, p. 583-oSy. ‘ Antiq^aLty of Man, 
XSG3, p. 115- 
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of their successive appearance on the earth* The 
Lemur idle stand below and cdose to the Simiadie, con- 
stituting a very distinct family of the Primates^ or^ 
according to Ilackclj a distinct Order. This group is 
diyei'siiied and broken to an extraordinary degree j and 
includes many aberrant forms. It has, therefore, pro- 
bably suffered much extinction. Most of the remnants 
snrvive on islands, namely in Madagascar and in tlie 
ishjnds of the Malayan archipelago, where they have 
not been exposed to such severe competition as they 
would have been on well-stocked continents* This 
group likewise presents many gradations, leading, as 
Huxley remarks/® insensibly from the crown and 
summit of the animal creation down to creatures 
from which there is but a step, as it seems, to the 
lowest, smallest, and least intelligent of the phieental 
“ mammalia*^’ From these various considerations it is 
probable that the Simiadse ivere originally developed 
from the progenitors of the existing Lemuridie ; and 
these in their turn from forms standing very low in the 
mammalian series* 

The Marsupials stand in many important characters 
beloirV the placental mammals* They appeared at an 
earlier geological period, and tlieir range was formerly 
much more extensive than what it now is. Hence the 
Placentata are generally supposed to have been derived 
from the I m placentata or Marsupials ; not, however, from 
forms closely like the existing Marsupials, but from 
their early progenitors. The Monotremata are plainly 
allied to the Marsupials ; forming a third and still 
lower division in the great mammalian series* They 
are represented at the ^iresent day solely by the Orni- 
tliorhynchiis anfl Echidna ; and these two forms may 



' yran'a Place in Nature/ p. 105. 
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be safely eoiisidered as relics of a rtmch larger group 
wbieh have been preseired in Australia through some 
tavo lira bio eonemTence of circium stances. The Mono- 
tremata are eminently interestiiigj as in several 
imp(]rtant points of structure they lead towards the 
class of reptiles* 

In attempting to trace the genealogy of the Mam- 
maliaj and therefore of man, lower down in the series^ 
\YQ become invoked in greater and greater obscniity. 
lie who wislies to see ^vhat ingenuity and knowledge 
can effectj may consult Prof HackePs worksf® I will 
content myself with a few general remarks. Every 
evolutionist will admit that the five great vertebrate 
classes, iiamehv mammals^ birds^ reptiles, amphibians, 
and fishes, arc all descended from some one prototype ; 
for they have much in common, especially during their 
embryonic state. As the edass of fishes is the most 
lowly organised and appeared before the otlicrs, w^e may 
conclude that all the members of the vertebrate kinjr- 
doiii are derived from some fishdiko animal, less highly 
organised than any as yet found in the lowest known 
formations. The belief that animals so distinct as a 
monkeyor elephant and a humming-bird, a snake, frog, 
and fish, &c., could all hayo sprung from the same 
parents, will appear monstrous to those who have not 
attended to the recent progress of natural history. Tor 
this belief implies the former existence of links closely 
binding together all these forms, now so utterly unlike. 



Elaborate tablc?a are given in hia ‘Generelle lUorpTiologTe ^ (B, ii, 
s. cliii. and s. 425 ) : and wiUi more eapeeial rtjferenoe to man in liis 
‘ Naturlidie Sehopfm^t^^sgCBehinhte," 1S68. Prof. Huxley, in reviewing 
tlii.3 work (’ Tlie Aeadeiny,* 1869, p. 42 ) saysa, that ho cf>nsi'deT 3 

tlie phyUim or lines of deiseeiLl; of tho Vertehrata to be admirably dis- 
onssed by lllkkel, although he dillbrB on Bomo points. He expresses, 
ako. his high estimate of the value of the general tenor and spirit of 
the whole work. 
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NcTcrtboless it is certain that groups of animals haye 
existed, or do now exist, which serve to connect more or 
less closely the several great vertebrate classes* We 
have seen that the Oriiithorhynelms graduates towards 
reptiles ; and Prob Huxley has made the remarkable 
discovery, confirmed by Mr, Cope and others, that the 
old Dinosaurians are intermediate in many important 
respects between certain reptiles and certain birds — the 
latter consisting of the ostrich-tribe (itself evidently a 
widely-diffused remnant of a larger group) and of the 
Arciieoptei'yx, tliat strange Secondary bird having a 
long tail like that of tho lizard. Again, according to 
Prof. Oweu;^ the Ichthyosaurians — great seadizards fur- 
nished with paddles — present many affinities with fishes, 
or rather, according to Huxley, with amphibians. This 
latter edass (including in its highest division frogs and 
toads) is plainly allied to the Ganoid lishes. These 
latter fishes swarmed during the earlier geological 
periods, and were constructed on w hat is called a highly 
generalised type, that is they presented diversified affi- 
nities with other gr{>ups of organisms. The amphibians 
and fishes are also so closely iu>ited by the Lej:»idosiren, 
that naturalists long disputed in which of these two 
classes it ought to he placed. The Lepidosiren and 
some few Ganoid fishes have been preserved from utter 
extinction by inhabiting our rivers, which are harbours 
of refuge, bearing tiie same relation to the great watei-s 
of the oceau that islands bear to coiitioents. 

Lastly, one single member of the immense and diver- 
sified class of fishes, namely the laiicelet or amphiozus, 
is so diffiirent from all other fishes, that Hackel main- 
tains that it ought to form a distinct class in the 
vertebrate kingdom. This fish is remarkable for its 



* Palseontologyf ISGO, p. 199, 
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negative diamfiters ; it oan Iiardly be said to possess a 
braiiij Yertebral or lieart, &c. ; so that it was 

classed by the older naturalists amongst the \yorms, 
iilaiiy years ago Prof* Goodsir perceived that the 
laneelet presented some affinities with the Ascidians, 
which are iiivertebratOj hermaphrodite^ marine crea- 
tures permanently attached to a support. They hardly 
appear liko animals, and consist of a simple, tough, 
leathery sack, wdth two small projecting orifices. They 
belong to the Molhiscoida of Huxley— a lower division 
of the great kingdom of the Mollusca ; hut they have 
recently been placed by some naturalists amongst the 
Vermes or worms. Their larvae somewhat resemble 
tadpoles in shape/^ and have the powder of swimming 
freely about. Some observations lately made by Mj 
Kowalevsky/^ since confirmed by Prof. Kuppfer, will 
form a discovery of extraordinary interest, if still lurther 
extended, as I hear from M, Kow^alevsky in Ifaples ho 
has now effected. The discovery is that the larvcC of 
Ascidians are related to the Vertebrata, iu their maimer 
of development, in the relative position of the nervous 
system, and in possessing a structure closely like the 
chorda dornaliB of vertebrate animals. It thus a.])pears, 
if we may roly on embryology, which has atwuys proved 
the safest guide in classification, that w-e have at last 
gained a clue to the source wkeuce the Yertebrata have 



I bad the satisfftctjoji of seeing, a.t the b^alkland iHlanids, in April, 
lS‘d‘d^ and. therdbre aonie years before any other nakiiaJist, the loco- 
motive lurvs) of a. corapoimd Aiseidlaii, eloiseiy allied to, but apparently 
gencrically distinct from, Synolciim. The tail was about hye times ua 
long as the oblong hodd, und tcTininated in a very hue filament. It 
was plainly divided, aa slietched by me under a simple micro3C023C, by 
ti'ansverae opaque partitions, which I preamne represent the great cells 
ligured by Kowalevsky, At an early stage of development the tail waa 
doecly coiled round the head of the lan^.. 

‘ Memoirea do I’Acad. des Sciences do St. Petersbonrg/ tom. x* 
No. 15, 18GC. 
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been deriverL We should thus be justified in believing 
that at an extremely remote period a group of animals 
existed^ resembling in many respects the Jarva> of our 
present Ascidians, which diverged into two great 
braoches — the one retrograding in development and 
producing the present class of AseidianSj the other rising 
to the crown and summit of the animal kingdom by 
giving birth to the Yertebrata, 

We have thus far endeavoured rudely to trace tho 
gcncal{>gy of the A^ertcbrata by the aid of tlieir mutual 
affinities. \¥e will now look to man as be exists ; and 
we shall, I think, he able partially to rostoro during 
successive periods, but not in due order of time, the 
striictuie of bur early progenitors. This can be effected 
by means of the rudiments which man still retains, by 
the characters wlTich occasionally mtike their appear- 
ance ill him through reversion, and by the aid of the 
pririci pics o f m oi ph ol ogy an d em bry ol ogy* The va r io us 
facts, to which I sliall here allade, have been given in 
the previous cdiapters. The early progenitors of man 
were no doubt oneo covered with hair, both sexes 
having beards ; their cars were pointed and capable of 
movement; and their bodies ivere provided with a tail, 
having the proper muscles. Their limbs and bodies 
were also acted on by many muscles which now 
only occasionally reappear, but are normally present 
in the Qiiadrumaua. The great artery and nerve of 
the humerus ran through a siipTu-condyloid foramen. 
At this or some tiarlier period, the intestine gave forth 
a inu<;h larger diverticulum or csocum than that now 
existing. The foot, judging from the condition of the 
great toe in the feet us, was then prehensile; and our 
progenitors, no doubt, were arboreal in their habits, 
frequenting some warm, forcst-clad land. The males 
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were provided with gi'eat canine teeth, which served 
them as formidable weapons. 

At a much earlier period the uterus was doable ; the 
excreta were voided through a cloaca ; and tlie eve 
was protected by a third eyelid or nictitating mem- 
hrane. At a still earlier period the progenitors of man 
must have been aquatic in their habits ; for morpho- 
logy plainly tells us that our lungs consist of a modified 
swim-bladder, which once served as a float. The clefts on 
the neck in the embryo of man show where the braii- 
chioe once existed. At about this period the true kid- 
neys were replaced by the corpora wolfliana. The heart 
existed as a simple pulsating vessel; and the ch{>rda 
dorsalis took the place of a vertebral column. These 
early predecessors of man, thus seen in the dim recesses 
of time, must lia^^e been as lowly organised as the lance- 
let or amphioxus, or e ven still more lowly organised. 

There is one other point deserving a fuller notice. 
It has long been known that in the vertebrate 
dom one sex bears rudiments of various accessory 
parts, appertaining to the reproductive system, which 
properly belong to the opposite sex ; and it has now 
been ascertained that at a very early embryonic period 
both sexes possess true male and female glands, licneti 
some extremely remote progenitor of the whole verte- 
brate kingdom appears to have been hermaphrodite or 
androgynous.^ But here we encounter a singular 
difficulty. In the inainnmlian class the males possess 



Thm IB the conclusion of one of ttie liighcst authorities in com- 
parative anatomy, namely, Prof. Gegeithanr : ^Gruiidziige der verglcioJi. 
Anat.’ 1870, s. 87 G, The result has been arrived at chiefly from the 
study of the Amphibia ; but it appears from the res^mhes of WuUdeyer 
(as quoted in Humphry's * Journal of Anat. and Phys/ 1869, p. 161), 
that Ike sexual organs of even the liigker vertebrata are^ in their efirly 
“ condition, hermaphrodite.^'' Similar views have long been held by 
some authors, though until recently not well liased. 
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in their vcsiciilfo prostraticaB nidiments of a uterus with 
the adjacent passage ; they bear also rudiments of 
mamnise, and some male marsupials have rudiments 
of a marsupial sack,^ Other analogous facts could be 
added. Are we, then, to suppose that some extVernely 
ancient mammal possessed organs proper to both sexes, 
that is, continued androgynous after it had acquired 
the chief distintdioiis of its proper class, and therefore 
after it had diverged from the lower classes of the 
vertebrate kingdom? This seems improbable in the 
highest degree ; for had this been the case, we might 
have expected that some few members of the two 
lower classes, namely hslies^ and amphibians, would 
still have remained androgynous. We must, on the 
contrary, believe that when the live vertebrate classes 
diverged from their common progenitor the sexes 
had already become separated* To account, however, 
for male mammals possessing rudiments of the acces- 
sory female organs, and for female mammals possessing 
rudiments of the masculine organs, we need not su2:>pose 
that their early progenitors were still androgynous after 
they bad assumed their chief mammalian characters. 
It is quite possible that as the one sox gradualiy 
acquired the accessory organs proper to it, some of the 
successive steps or modifications were transmitted to 
the opposite sex. AVhen we treat of sexual selection, 
we shall meet with innumerable instances of this form 
of transmission, — as in the case of the spurs, plumes, 

The male Tliyl^w^iims olTera tlie bo»t instance. Owen, * Anatomy 
of Vertebrates,* yoL iii. p. 771. 

Serranus is well known often to be in an hermaphrodite condition 
with tho tjrgans proper to both sexes symmetrically developed. Several 
excellent rtatnralists are convinced that this is the nornial conditifm ; 
but Dr. G iintiier, as he infoims me, does not believe that this is the 
ease. Descent from an ancient androgynous prototype would, however, 
naturally favour and exphUn, to a cert^uu extent, the frctjuont recur- 
rence in these fishes of this condition, if it be abnormal. 
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and brilliant colours, acquired by in ale birds for battle 
or omament, and transferred to the f era ales in an ira- 
perlect or nidimentary condition. 

Tlie possession by male mammals of functionally 
imperfect mammary organs is, in some respects^ espe- 
cially curious. The Monotremata have the proper milk- 
seci’eting glands with orifices, but no nipples; and as 
these animals stand at the yery base of the mam- 
malian series, it is probable that the progenitors of the 
class possesserl, in like manner, the railk-setToting 
glands, but no nipples. This conclusion is supported 
by what is known of their manner of deYolopment ; 
for Professor Turner informs me, on the authority of 
Kollikcr and Lranger, that in the embryo the mammary 
glands can be distinctly traced before the nipples are 
in the least visible ; and it should bo home in mind that 
the developTuent of successiyo parts in the individual 
generally seems to represent and accord with the deve- 
lopment of successive beings in the same line of descent. 
The Marsupials differ Ifom the Monotremata by possess- 
ing nipples; so tliat these organs were probably first 
acquired by the Marsupials after they had diverged 
from, and risen above, the Monotremata, and were 
then transmitted to the placental mammals. No one 
will suppose that after the Marsupials had approxi- 
mately acquired their present structure, and therefore 
at a ratlier late period in the development of the 
mammalian series, any of its members still remained 
androgynous. We seem, therefore, compelled to rc^rar 
to the foregoing view, and to conclu^le that the nipples 
were first dcyeloped in the females of some very early 
marsupial form, and were then, in accordance with a 
common law of inheritance, transferred in a functionally 
imperiect condition to the males. 

Nevertheless a suspicion has sometimes crossed mv 

VOL. I. P 
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mind tliat long after tho progenitors of tlie whole 
mammalian class had ceased to be androgynous, both 
sexes might have yielded milk and thus nourished 
their young ; and in the ease of the Marsupials, that 
both sexes might haye carried their young in mar- 
supial sacks* This will not appear utterly incredible, if 
we reflect that the males of syngnathons fishes receive 
the eggs of the females in their abdominal pouches, 
hatch tliero, and afterwards, as some believe, nourish 
the young — that certain other male fishes hatch the 
eggs within their mouths or branchial cavities that 
certain male toads take the chaplets of eggs from the 
females and wind them round their owm thighs, keep- 
ing them there until the tadpoles aie horn;— that cer- 
tain male birds undertake the whole duty of incubation, 
and that male pigeons, as well as the females, feed their 
nestlings with a secretion from their crops* But the 
above suspicion first occurred to me from the mammary 
glands in male mammals being developed so much more 
perfectly than the rudiments of those other accessory 
reproductive parts, which are found in the one sex 
though proper to the other. The mammary glands 
and nipples, as they exist in male mammals, can indeed 
hardly be called rudimentary ; they are simply not 
fully developed and not fiinetionally active* They are 
sympathetically affected under the influence of certain 
diseases, like the same organs in the female. At birth 
they often secrete a few drops of milk ; and they liavo 



Mr. IjCK?kwno(i (as quoted in ‘ Quart, Journal of i^ci'euoe J 

April, lSt>8, 269), from what lie hus observed of the dovolopuieTit of 
Hipfjoeampus, that tho walls of the abdominal pouch of the male 
in somo way afford uoiirislimerit. On male hshes hatching the ova in 
their mouths, sof) a very interesting paper by Prof. AVyinan, in * Proc. 
Boston Soc. of Nat. Hist.* Sept. 15j 1857 ; also Prof. Turner, in ‘Journal 
of Anat. and PbysJ Xov* 1, 1866, p. 78, Ur, Glinther has likewise 
described similar eases. 
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beftii known ocf'asionally in man and otlieu nifiraraule to 
become well devclopedj and to yield a fair supply of 
milk. Now if we suppose that during a former pro- 
longed period male mammals aided the females in 
nursing their oilspring, and that afterwards from some 
causOj as from a smaller number of young toeing pro- 
duced^ tlio males ceased giving this aid, disuse of the 
organs during maturity wonkl lead to their bccorijing 
inactive; and from two well-known principles of in^ 
lieritance this state of inaetiyity would probably be 
transmitted to the males at the corresponding age of 
matiirity. But at all earlier ages these organs wonld 
be left imaihicted, so that they would be equally well 
developed in the young of both sexes. 

Conclusion . — -The best definition of advancement or 
progress in the organic scale ever given, is that by 
Von Baer; and this rests on the amount of differ- 
entiation and specialisation of the several parts of 
the same being, when arrived, as I should bo inclined 
to add, at maturity. Now as organisms have become 
slowly adapted by means of natural selection for 
diversified lines of life, their parts will have become, 
from the advantage gained by the division of physio- 
logical labour, more and more differentiated and spe- 
cialised for varions functions. The same part appears 
often to have been modiltcd first for one purpose, and 
then long afterwards for some other and quite distinct 
purpose ; and thus all the parts are rendered more and 
more complex. But each organism will stiil retain the 
general type of structure of the progenitor from which 
it was aboriginally derived. In accordance with this 
view it seems, if we turn to geological evidence, that 
oigauis^dion on the wliole has advaneed throughout the 
world by slow and interrupted steps. In the groat 

r 2 
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kingdom of the Tertebrata it has culminated in man* 
It must notj however, be sujjposed that groups of organic 
beings are ahvays supplanted and disappear as soon as 
they have given birth to other and more perfect groups* 
The latter, though victorious over ttieir predecessors* 
may not have become better adapted for all places in 
the economy of nature. Some old forms appear to have 
survived from inhabiting protected sites, where thev 
have not been exjx)sed to very severe competition ; and 
these often aid us in constructing our genealogies, 
by giving us a foir idea of former and lost populations. 
But we must not fall into the error of looking at the 
existing members of any lowly-organiscd group as per- 
fect representatives of their ancient predecessors. 

The most anci(?iit progenitors in the Idngdom of the 
Vertebrata, at wliich we are able to obtain an obscure 
glance, apparently consisted of a grou p of marine animals,^' 
resembling the krvsG of existing Ascidians* These 
animals probably gave rise to a group of lisbes, as lowly 
organised as the Ian cel ot; and from these the Gran aids, 
and other fishes like the Lepidosirco, must have hc;en 
developed. From such fish a veiy small advance would 



All vital fanctioTis tend to nm their course lo fixed and n cTirrent 
periods, and with tidal auimal^ tho j>eriode wonld probably be lunar ; 
for such animals must liaye been left dr^' or covered detip with water, — 
^5UJ^p1ied with copious food or stinted, — during oiidloas gen ertit ions, at 
regular lunar intervals. If thou the Vertobrata are desceudc<i from au 
animal allied to the oxistiug tidal Ascidians, the mystcriems fact, that 
with the higher and now terrestrial Vertebrata, not to mention otlier 
eda^ses, many normal and ahnormal vital procoaaos nm their course 
aocording to lunar periods, is rendered iutelligiblo, A recurrent period* 
if approximately of the right duration, when once gained, would not, as 
far as wo can judge, be liable to be ehaiiged ; consequently it might 
'Le thus transmitted during almost any inimber of generations. This 
eonelusion, if it could be proved sound, would be eurious ; for we should 
then see that the period of gestation in each mammal, and the hatehing 
of eacii bird’s egga, and many other vital procosses, ^till betrayed the 
primordial birthplace of these animals. 
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carry us on to the amphibians* We have seen that 
birds and reptiles were once intimately connected 
together ; and the Monotremata now, in a slight degree, 
connect mammals with reptiles. But no one can at 
present say by what Kno of descent the three higher 
and related classes, namely, mammals, birds, and rep- 
tiles, were derived from cither of the two lower verte- 
brate classes, namely amphibians and fishes* In the 
class of mammals the steps are not diffienlt to con- 
ceive wdiich led from the ancient Monotremata to 
tae ancient Marsupials; and Irom these to the early 
progenitors of the placental mammals. We may thus 
ascend to the Leimuidae ; and the interval is not wide 
from these to the Simiadae. The Simiadec then branched 
off into two great stems, the New World and Old World 
monkeys; and from the latter, at a remote period, Man, 
the wonder and glory of the Oni verse, proceeded* 

Thus we have given to man a pedigree of prodigious 
length, but not, it may he said, of noble quality* Tho 
world, it has often been remarked, appears as if it had 
long been preparing for the advent of man ; and this, in 
one sense is strictly true, for he owes his birth to a long 
line of progenitors. If any single link in this chain 
liad never existed, man would not have been exactly 
what be now is. Unless vre wilftdly close mir eyes, we 
may, with oiir present knowledge, apfiroximately re- 
cognise our parentage ; nor need ^ve feel ashamed of it. 
The most humble organism is something much higher 
than the inorganic dust under our feet ; and no one 
with an unbiassed mind can study any living creature, 
however humble, without being struck with enthusiasm 
at its marvellous stniotni^o and properties. 
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CHAPTEIl VII. 

On tee Haces of Man. 

The nature and value of spedfic characters — Application to the racey 
of man — Arguments in favour of, and opiKi^ed to, mixking the 
so-called races of man as distinct species — Sub-species — Mono- 
gerusts and polygenists — Convergence of character — Numerous 
points of resemblance in body and niind between the most distinct 
races of man — The state of man when lie first spread over the 
earth — Each race not descended from a single pair — The ex- 
tine t ion of races — ^ The formation of races — d’lie effects of cross- 
ing— Slight inniioiice of the direct action of the conditions of life 
— Slight or no influence of natural sclectioxi— Sexual selection , 



It is not my intention hero to describe the soYcral 
so-called races of men; but to inquire Mdiat is the 
value of the differences between them under a classi- 
licatory point of view, and how they have oiigiiiated. 
In ileter mining whether two or more allied forms 
ought to be ranked as species or varieties, natu- 
ralists arc pracitically guided by the following con- 
siderations ; namely, the amount of difference between 
them, and whether sutdi differences relate to lew or 
many points of struct are, and whether they are of 
physiological importance ; but more especially w^hether 
they are constant. Constancy of character is what is 
diiefly valued and sought for by naturalists. Whenever 
it can be shewn, or remdered probabh^, that the forms 
in question have remained distinct for a long period, 
this becomes an argument of much weight in favour 
of treating them as spechis. Even a slight degree of 
sterility between any two forms when first crossed, or 
in their offspring, is generally considered as a decisive 
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test of their Bpecifle distinctness ; and their continued 
persiEtcmce without blending within the same area, is 
usually acceptcid as sufficient evidence, either of some 
degree of mutual sterility, or in the case of animals of 
some repugnance to mutual pairing* 

Independently of blending from intercrossing, the 
complete absence, in a well-investigated region, of 
varieties linking together any two closely- allied fomis, 
is probably the most important of all the criterions 
of their sptKiihc distinctness; and this is a somewhat 
different consideration from mere constancy of character, 
for two forms may be highly variable and yet not 
yield intermediate varieties* Geographical distribution 
is often unconsciously and sometimes consciously brought 
into play ; so that forms living in two widely separated 
areas, in which most of the other inhabitants are sped- 
ticaliy distinct, are tliemselves usually looked at as dis- 
tinct ; but in truth this uifords no aid in distinguishing 
geographical races from so-ealled good or true a})ccies. 

Now let us apply these giiiierally-admitted principles 
to the races of man, viewing him in the same spirit as 
a naturalist would any other animal* In regard to the 
amount of differeoee between the races, we must make 
some allowance for our nice powers of discriminatioii 
gained by the long habit of observing ourselves* In 
India, as Elphinstone remarks,^ although a newdy-arrived 
liuropean cannot at first distinguish the various native 
races, yet they soon appear to him extremely dissimilar ; 
and the Hindoo cannot at first perceive any difference 
between the several European nations* Even the most 
distinct races of man, with the exception of certain 
negro tribes, are much more like each other in form 



^ ' History of ladia,* 1841, vol. ip. 32S, Father Kipa makes exactly 
the same remark with re^peet to the Chme^c* 
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than would at first be supposed. This is well shewn b}"" 
the Irench photographs in the Collection Anthropolo- 
giqiie du Jliisenni of the men belonging to yarious 
raceSj the greater number of wdiichj as many persons 
to wliom I have shown them have remarked j might 
piiss for Europeans, XeyertlielesSj these men if seen 
alive would undoubtedly appear very distinct so tiiat 
we are clearly much influenced in oiir judgment by 
the mere colour of the skin and hair, hy slight differ- 
ences in the featureSj and by expression, 

There is, however^ no doubt that the various races, 
when carefully compared and measured, differ much 
from each other,— as in tlie texture of the hair, the 
relative proportions of all parts of the body,^ tiie capa^ 
city of the lungs, the form and capacity of the sliuU, 
and even in the convolutions of the hrain,^ But it 
would be an endless task to specify the numerous points 
of structural difference. The races differ also in con- 
stitution, in acclimatisation, and in liability to certain 
diseases. Their mental cliaracteristics are likewise verv 
distinct ; chiefly as it would appear in their emotionaij 
but partly in their intellectual, faculties, Jilvcry one 
who has had the opportunity of comparison, must have 
been struck w^ith the contrast between the taciturn, 
even morose, aborigines of S, America and the light- 
lieartcd, talkative negroes* There is a nearly similar 
contrast between the Malays and the Papuans,^ who live 



^ A vast mimT>er of mofianrements of Wliites, BIwoIts, and Indiana* Jiro 
given in tliy ^ Investigations in ihu Military and Antin'opoiog, Staliaties 
of Amcric^m Soidiera; by B. A, Gould, 18GD, p. 298-^58 ; on the 
oa.pacity- of the lungs, p* 471. See also tho mimerous and valuable 
tables, by Dr. AVedsbachj from the obaei vations of Dr. Sclicrzer and 
Di. SohwarZj in the ‘ Roiso dor Novara :: Anthropolog. Tbeil,’ 18G7. 

^ See, tor instance, Mr. MarsTialfs acooimt of the brain of a Busb- 
T^ oman, in * Pldl. Traumict.’ 1864, p. 519. 

* W allace, ‘ Idio Malay Archi]>cla.go/ vob it 1869* p, 17S, 
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imder the same physical conditions, and are sepai^atod 
Irom each other only by a narrow space of sea* 

We will first consider the arguments wdiieh may be 
advanced in favour of classing the races of man as 
distinct species, and then those on the other side. If a 
naturalist, who had never before seen such beings, wero 
to compare a Negro, Hottentot, Australian, or Mongolian, 
he w^ould at once pereoive that they differed in a multi- 
tude of characters, sonic of slight and some of consider- 
able importance. On inquiry he would find that they 
were adapted to live under widely different climates, and 
that they differed somewhat in bodily constitution and 
mental disposition. If ho were tlien told that hundreds 
of similar specimens could ho brought from the same 
countries, he would assuredly declai^e tlmt they were as 
good species as many to Avhich he had been in the 
habit of affixing specific names* This conclusion would 
be greatly strengthened as soon as he had ascertained 
tliat these forms had all retained the same character for 
many centuries ; and that negroes, apparently identical 
with existing negroes, had lived at least 4000 years 
ago,^ He would also hear from an excellent observer, 



^ With rcsptjct to the figures in the fumone Egyptian cavea of Abon- 
Bimbel, M. Poacliet saya (* The Plurality of the Human Knees,' Eng. 
tran^^lat. p, 50), that lie was far from liudiiig reengnisable ropre'* 
sentatlons of tlje rlozen or more nations which some authors believe 
that they can recognise. Even some of tlie ipoat atnmgly-markcd 
rsioes oannot he identifietl with that degree of ummimity which might 
have been expected lh.>m w’hat has hecn written on the subject* 
Thus Messrs, Nott and Gliddon Tyjjea of J^fhnldnd/ p, 1-18) state 
tlmt Eameses TL, or the Groat, haa features superbly European; w^here- 
aa Knox, another firin believer in the specific distiaetion of the raocs 
man (‘Paces of Man,^ 1850, p. 201), speaking ef young Memnon 
(the csaine person with liameses IT., as 1 am iufermed^by Mr, Eireli) iii^ 
sistsS in the strongest manner that he is Identieal in character with tfie 
Jews of Antwerp, Again, whilst looldiig in the BKtish Museum with 
two enmpo^tent judges, officGm of the establisliment, at Ihe stati;e of 
Aimmoph III., we agreed that he had a strongly negro cast of foatitres ; 
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r)r. Lund,'^ that the human skulls found in the caves of 
entombed with many extinct mammals, belonged 
to the sau>e type as that now prevailing throughout the 
American Coritinenl 

Our naturalist would then perhaps turn to geogra- 
phical distribution, and he would probably declare that 
forms differing not only in appeanmee, but fitted for 
the hottest and dampest or driest countries, as well as 
for the arctic regions, must be distimit species. He 
mfglit appeal to the fact that no one species in the 
group next to man, namely the Quadi iimana, can resist 
a low temperature or any considerable change of climate ; 
and that those species whi{;h come nearest to man have 
never been roared to maturity, even under the temperate 
climate of Europe, He would be dee ]dy impressed with 
the fact, first noticed by Agassiz,'^ that the different 
races of man are distributed over the world in the same 
zoological provinces, as those inhabited by undoubtedly 
distinct species and genera of mammals. This is mani- 
festly the case wdth the Australian, Mongolian, and 
Negro races of man ; in a less well-marked manner with 
the Hottentots ; but plainly with the Papuans and 
Malays, wh{> are separated, as Mr, Wallace has shewn, 
by nearly the same line which divides the great Malayan 
and Australian zoological proviin;es. The aborigines 
of America range throughout the Continent ; and this 
at first appears opposed to the above rule, for most of 
the productions of the Southern and Northern halves 
differ widely ; yet some few living forms, ns the 

but Measra, Nott and Cliddoii (ibid. p. 146, fig, 53) deaci-ibo liim as 
!i bybi'id, but not of negro iutermistore/^ 

® As quoted by Nott and Gliddon, ' Types of Mankind/ 1854, p. 433. 
They give also of>rroboi:aiivc evidence ; but C. Yogt thinka that tire 
subject retxuil'es fui-tlicir inyeRtigatinn, 

Diversity of Origin of the Human Uaeca/' in tlie ‘ ObrLstian 
Examiner/ J idy, ] 850. 
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opossum, range from the one into the other, as did 
formerly some of the gigantic Edentata* The Esqui- 
maux, like other Arctic animals, extend round the 
whole polar regions. It sliould be observed that the 
mammalian forms which inhabit the several zt)ological 
provinces, do not differ from eatdi other in the same 
degree; so that it can hardly bo considered as an 
anomaly that the Negro dih'ers more, and the American 
much less, from the other races of man than do tlie 
mammals of the same continents Ifom those of the other 
provinces. Man, it may be added, does not apj>ear to 
have aboriginally inhabited any oceanic island ; and in 
this respect he resembles tho other memhiu’s of his class ^ 
In determining whether the varieties of the saine 
kind of domestic finimal should be ranked as sped li call y 
distinct, that is, whether any of them tire descended from 
distinct wild species, every naturalist would lay much 
stress on the fact, if established, of their external parasites 
being spceiiically distinct All the more stress would be 
laid on this fac^t, as it would be an excej)tional one, for 
I am informed by Mr* Denny that tho most different 
kinds of dogs, fowls, and pigeons, in England, are infested 
by the same species of Pecliciili or lice. Now Mr. A* 
Murray has carefully examined the Pediculi collected in 
different countries from the different races of man ; ** 
and he fimls that they differ, not only in c<)lour, hut 
in the stmeture of their claws and limbs* In every 
ease in which numerous specimens were obtained tho 
differences were constant. The surgeon of a whahng 
ship in the Paeific assured me that when the Pediculi, 
with which some Sandwich Islanders on board swarmed, 
strayed on to the bodies of the English sailors, they 
died in tho course of three or four days* These Pediculi 



^ ^ TraDi>act. II, Sdc. of Ediubargh/ voL SAii. 18C1, p. 567. 



© Darwin Online http://darwin-online.org.uk/ 



220 



THE DESCENT OF MAN. 



Paht t. 



were darker eoloured and appeared different from those 
proper to the natives of CMloe in South Amerieaj of 
whieli he gave me specimens, These^ again, ajjpeared 
lai'gor and nnicli softer than European lice. Mr. Murray 
procured four kinds from Africa, namely from the 
Negroes of the Eastern and Western coasts, from the 
Hottentots and Caifres; two kinds from the natives 
of AiiLStralia ; two from North, and two from South 
America. In these latter cases it may he presumed 
that the Pediculi came frorn natives inhabiting different 
districts. W ith insects slight structural differences, if 
constant, are generally esteemed of specific value : and 
the fact of tho races of man being infested by parasites, 
which appear to be specifically distinct, might fairly 
he urged as an argument that the races themselves 
ought to be classed as distinct species. 

Our supposed naturalist having proceeded thus far 
in his investigation, would next inquire whether the 
races of men, when crossed, were in any degree sterile. 
He might consult the work ® of a cautious and philo- 
sophical observer. Professor Proca ; and in this he would 
find good evidence that some races were quite fertile 
together ; but evidence of an opposite nature in regard to 
other races. Thus it has been asserted that the native 
w^omen oi Australia and Tasmania rarely produce 
children to European men ; the evidence, however, on 
this head has now been shewn to be almost valueless. 
The half-castes are killed by the pure blacks ; and an 
account has lately been pnblislie<l of eleven half-caste 
youths murdejod and burnt at the same time, whose 
remains were found t>y the police.^° Again, it has often 



^ *Oii the Phenomena of Hybridity in the Genus linmo; Eng. 
trail 1861, 

See Uio interesting letter hy Mr. T. A. Mnrriiy, in the ^ Anthro- 
polog, llevieWi’ April, 1868, p, liii. In thia letter Coimt Str2:cloekrs 
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been said tLat when mnlattoes intermarry they produce 
few children; on the other hand, Dr. Bachman of 
Clmrlest(jwn positively asserts that he has known 
mulatto families which have intermarried for several 
f^^enerations, and have eontimied on an average as fertile 
as either pure whites or pure blacks. Inquiries formerly 
made by Sir C. Lyell on this subject led as he 
informs me, to the same conclusion. In the United 
States the census for the year 1854 included, according 
to Dr. Bachman, 405,751 nmlattoes ; and this number, 
considering all the circumstances of the case, seems 
small ; but it may partly be accounted for by the de- 
graded and anomalous position of the class, and by the 
prolligacy of the women. A certain amount of absorp- 
tion of mulattoes into iiegroos must always be in pro- 
gross ; and tliis would lead to an apparent diminution 
of the former. The inferior vitality of mulattoes is 
spoken of in a trustworthy work^^ as a wolhknovvn 
|>henomenon ; but this is a different consideration from 
their lessened fertility ; and can hardly be advainjcd as 
a proof of the specific distinctness of the parent rar*es. 
No doubt both animal and vegetable hybrids, wlitm 
produced from extremely distinct species, tire liable to 
premature death ; but the parents of mulattoes cannot 
be put under the category of extremely distinct species. 
The common MulOj so notorious for long life and vigour, 
and yet so sterile, shews how little necessary connection 



stotomeut, tliat AiistraliaR ’women wlio have home cliilflren to a white 
man after war sterile wiili their own race, is dis]>royed. M. A, do 
Quatrefages has also collected (^IteTue des Conrs ScioTdifiques,^ March / 
1SG9, j). *23^) much evidence that Australians and Europeans are not 
sterile when crossed. 

*An Examination of Prof. Agassiz's Sketch of the Xat. Provinces 
of the Animal World/ CliarlestoQ, 1855, p. 44, 

‘Military and Anthropolng, Statistics of Ameriam Soldiers/ hy 
B. A. Gouldj 186S, p. BJ9. 
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there is in hybrids between lessened fertility and vitality : 
other analogous cases could be added. 

Even if it should hereafter be proved that all the 
races of men were perfectly fertile together, he who was 
inclined from other reasons to rank them as distinct 
speeiesj might with justice argue that fertility and 
sterility are not safe criterions of spet^ihe distinctuess. 
Wo know that these qualities are easily affected by 
changed conditions of life or by close inter-breeding, 
and that they an? governed by highly complex laws^ for 
instance that of the unequal fertility of reciprocal crosses 
between the same two species. With forms which must 
he ranked as undoubted species, a perfect series exists 
from those wliieh are absolutely sterile when CKJSsed, 
to those which are almost or quite fertile* The degrees 
of sterility do not coincide strictly with the degrees of 
difference in external structure or habits of life. Man 
in many respec^ts may be compared with those animals 
which have long been domesticated, and a large body 
of evidence can be advanced in favour of the Pallasian 
doctrine that domestication tends to eliminate the 



‘The Vanaiion of Auinjalg; and Plants under Domestication vol. ii, 
p, U)9, [ may hero remind the render that the sicriUty of speciea 

when crossed ia ncit a special] y-imanired quality ' but, like the inca- 
pacity of certain trees to bo grafted together, is incidental on other 
acquired differences. The nature of those dilTerences is unknown* but 
they relate more espeo hilly to the roprtxlucttye system, and much less 
to external structure or to ordiuary differences in ounstitution. One 
important element in the sterility of crossed species apparently lies in 
one or both haying been long habituated to fixed conditions ; for we 
know i}iat changed conditions have a special influence on the repro- 
ductive system, and we have good reasrm to believe (as before re- 
marktal) that the liuetuating conditions of domestication tend to elimi- 
nate that stenlity which is so general with species in a natural state 
wdien crossed. It has elsewhere hes ii shewn by me (ibid. vol. ii, p. 185, 
and ‘ Origin of SjJeeies/ 5Ui editn p. 317) that the sterility of crossed 
species has not been acquired through natural selection : we can see tliat 
wtien two forma have already been rendered very sterile* it ‘is acaroely 
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sterility which is so general a result of the crossing of 
species in a state of nature. From these several con- 
siderations, it may be justly urged that the perfect ferti- 
lity of tlie intei’(!rossed races of man, if established, 
would not absolutely preclude us from ranking tliom as 
distinct species. 

Independently of fertility, the character of the off- 
spring from a cross has sometimes been thought to 
afford evidence whether the parent-forms ought to be 
ranked as species or varieties ; but after carofuUy study- 
ing the evidence,! have come to the conclusion that no 
general rules of this kind can be trusted. Thus with 
mankind the offspring of distinct races n!semble in all 
respects the offspring of true species and of varieties. 
Tills is shewn, for instance, by the manner in wdiicii 
tile characters of both parents are blended, and by 
one form absorbing another through repeated crosses. 
In this latter case the progeny both of crossetl species 
and varieties retain for a long period a tendency to 
revert to their ancestors, especially to that one whiidi 
is prepotent in transmission. When any character has 
suddenly appeared in a race or species as the result of a 



possible that their hterility should bo angmeukd by the preservation or 
survival of the more and more sterile iudivi duals i Ibr as the Kterility 
iucreases fowor and fewer offbpring will be produced from which to 
breed, and at last onlyKiiigle indivtdiifils will bo produeed, at the rarest 
intervuLs. But there is even a higher grade of sterility than this. Both 
Gartner and Kbireutcr have pi-oved that in genera of plants including 
nmnerous Fj>ecies, a Emeries can be formed from species which when 
crossed yield fewer and fe^u;r seeds, to tpecies which uever produce a 
single seed, but yet are affiseted by the pollen of the other species, for 
the germen swells. It is here manifestly impossible to select the more 
sterile individuals, which have aln:ady ceased to yield seeds; so that 
the acme of sterility, ’when the gennen alone is affected, cannot be 
gained through selection. This acme, aud no <3oubt the other grades 
of sterility, are the incidental results of certain unknown diUcTeuees 
ill the constitution of the reproductive system of the species which are 
crossed, ^ 
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siogle act of variatioiij as is general with monstrosities/^ 
and this race is crossed with another not thus charac- 
terised, the characters in question do not commonly 
appear in a blended condition in the young, but are 
transmitted to them either perfectly developed or not at 
all. As with the crossed races of man cases of this kind 
rarely or never occur^ this may be used as an argument 
against the view suggested by some ethnologists, namely 
that certain characters, for instance the blackness of the 
negro, first appeared as a sudden variation or si^ort. 
Ha<i this occuiTcd, it is probable that mnlattoes would 
often have been born, either completely black or com- 
pletely white. 

We have now seen that a naturalist might feel him- 
self fully justified in ranking the races of man as distinct 
species ; for he has found that they are distinguished by 
many differences in stmeturo and constitution, some 
being of importance. These differences have, also, re- 
mained nearly constant for very long periods of time. 
He will have been in some degree influenced by the 
enormous range of man, which is a great anomaly in 
the class of mammals, if m^inkind be viewed as a single 
species. Ho will have been struck with the distribution 
of the several so-called races, in accordance with that 
of other undoubtedly distinct species of mammals. 
Finally he might urge tliat the mutual fertility of all 
tlie races has not as yet been fully proved ; and even if 
proved ’would not he an absolute proof of them specific 
identity. 

On the other side of the question, if our supposed 
naturalist were to enquire whether the forms of man 
Ivept distinct like ordinary species, when mingled to- 



^ Tlie Yaxiation of Animals,* &c., vol. ii. p. 92, 
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^^etlier in large niimbers in tlie same couEtij'^, lie would 
immediately discover that this was by jio means the 
case* In Brazil he would behold an immetise mongrel 
population of Negroes and Portuguese ; in Cbiloe and 
other parts of South Americaj he would behold the 
“whole population consisting of Indians and Spaniards 
blended in various degrees*^^ In many parts of the 
same continent he would meet with the most complex 
crosses between Negroes, IndianSj and Europeans ; and 
such triple crosses afford the severest test^ judging from 
the vegetable IdTigdonij of the mutual fertility of the 
parenhforms. In one island of the Paciiic he W'Ould 
hnd a small popnlation of mingled Polynesian and 
English blood ; and in the Yiti Archipcdago a popula- 
tion of Polynesians and Negritos crossed in all degrees. 
Many analogous cases could he added, for iustam^e, in 
South Africa. Hen{!e the races of man are uot suffi- 
ciently distinct to co-exist without fusion ; and this it 
is, w hich in all ordinary cases affords the usual test of 
specific distinctness. 

Our naturalist would likewise be miieli disturbed as 
soon as he perceived that the distinctive characters of 
every race of man were highly variable. This strikes 
every one when he first beholds the negTo-slaves in 
Brazil, who have been imported from all parts of Africa,. 
The same remark holds good with the PoIyiicsianSj and 
with many other races. It may be doubted whether 
any character can be named which is distinctive of a 
race and is constant. Savages, even within the limits of 
the same tribe, are not nearly so uniform in character, 
as has often been said. Hottentot women ofter certain 



M. de QmdrKfages lias given C AntLropolog, Review/ Taw, 1S69* 
p. 9^) an interesting account of the success and energy of the PauUstas^ 
ill Krazn, who are a much crossed race of Poiingnese and Indians, witli 
a mixture of the Mood of other l accsi. 

VOL. I, Q 
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peculiarities, more strongly marked than those occnr- 
ring in any other race, hiii these are known not to 
he of constant occurrence. In the several American 
tribes, colour and liairyness differ eonsiderahly ; as does 
colour to a certain degreCj and the shape of the features 
greatlyj in the Negroes of Al'riea* The shape of the 
skull varies much in some races and so it is with 
every other ebaraeter* Now all naturalists have learnt 
hy dearly-hongiit experience, ho^v rush it is to attempt 
to define species by the aid of inconstant eliaraeters. 

But tlie roost weighty of all the arguments against 
treating the races of man as distinct species, is that they 
graduate into ea(jh other, independently in many cases, 
as far as wo cau judge, of their having intercrossed. 
Man has been studied more carefully than any other 
organic being, and y<^t there is the greatest possible 
diversity amongst capable judges wlietlier he should be 
ehnssed as a single sj>ocics or race, or as two (Virey), as 
three (JaequiDOt), as four (Kant), five (Eliimenbach), 
six (Bnffijn), seven (Hunter), eight (Agassiz)^ eleven 
(Piekeriiig), fifteen (Bory St. Vincent), sixteen (Des- 
moulins), twenty-two (Morton), sixty (Crawiurd), or as 
sixty-three, according to This diversity of 

judgment does not prove? that the races ought not to he 
ranked as species, hut it shews that they graduate into 
each other, and that it is hardly possible to dLscover 
clear distinctive characters between them. 

Every naturalist who lias bad the anisfortune to mider- 



For iri stance vritli the aborigines of America aiirl Australia* Prof* 
HiiAloy miys (‘ Transact, Intemat* Congref>s of Prehist, Arob*" ISGS, p* 
1 05) ihiii tlic skLills of many South Germaiij? and Siviss are as short 
“ and as broad ais thos<^ of tho Tartars,” &c. 

See a good discussion on this subject In Waitz, ‘JntTOduet. to 
Anthi'opology/ Eng, translat. ISCS^ p* 19S-20S, 22-7. I have taken 
some of the above statements from H, Tuttle’s "Origin and Aiiiitiidly 
Oi i’hjsical Man/ Boston, IS 66, p. 35- 



© Darwin Online http://darwin-online.org.uk/ 



CuAr* YIL 



THE ILiCES OF MAN- 



927 



tako the ck^scfiption of a group of liigbly yarying 
organisms, has encountered cases (I sy>eak after ex- 
perience) precisely like that of man ; and if of a cautions 
disposition, ho will cud by uniting all the forms which 
graduate into each other as a single species ; for he will 
say to himself that he has no right to giye names to 
objects which he cannot dcllne. Cases of this kind ocenr 
in the Order which iDcludes man, namely in certain 
genera of monkeys ; whilst in other genera, as in Ccrco- 
pithecus, most of the species can he determined with 
certainty* in the American genus Cebus, the various 
forms are ranked by some naturalists as species, by 
others as mtiro geographical races. Now if numerons 
specimens of Cebiis were collected from all parts of 
South America, and those forms which at present ap- 
pear to be specihcaily distinct, were found to graduate 
into each other by (dose steps, they \vould ho ranked by 
most naturalists as mere yarieties or races ; and thus the 
greater number of naturalists have acted with respect 
to the races of man. Never thek;ss it must be confessed 
that there are forms, at least in the vegetable king- 
dom,^® which wo (marmot avoid naming as species, hut 
which are connected together, independently of inter- 
exossing, by numberless gradations, 

fciome naturalists have lately employed tho term 
“ sob'Spocics” to designate forms which possess many of 
the characteristics of true species, but which hardly de- 
serve so high a rank. Now if we reflect on the w^eighty 
arguments, above given, for raising the races of man to 
the dignity of species, and the iosiiporable difficulties 
on the other side in deflning them, the term sub- 



Pvf>f, Nag<^U tia'3 CArofidly dL'ScriLcd several st^^^^Tlg cases in Ids 
^ Eotanische >rittheiiungGii/ B, ii. 18CC, s. Prof. Ajsa Gray 

hits made aealogoui romarlrs on some intermediate forjna in the Corn- 
poaitiu of N. Aim;:rfo[i. 

Q 2 
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species” might here be used with imieli propriety. But 
from long liabit tlio Un^m race ” will perlmps always 
be employed. The choice of terras is on]y so far im- 
poitaot as it is highly desirable to usOj as far as that 
may be possible, the same terms for the same degrees of 
difrerence, Unlbrtuiiately this is rarely possible; fo]' 
within the same family the larger genera generally 
include closely-allied forms, which can be distinguished 
only with much difficiiltyj whilst the smaller genera 
include forms that are perfectly distinct ; yet all must 
equally be ranked as species. So again the species 
wdthio the same large genus hy no means resemhle 
each other to the same degree : on the contraiy, in 
most cases some of them can be arranged in little groups 
round other species, like satellites round plancts,^^ 

The question whether mankind consists of one or 
several sj>ecies has of late years been inuch agitated by 
anthropologists, who are divided into two schools of 
monogenists and polygenists. Those who do not admit 
the principle of evolution, must look at sjjecies either 
as separate creations or as in some manner distinct 
entiticAS ; and they must decide what forms to rank as 
species by the analogy of other organic beings which 
are commonly thus received. But it is a hopeless en- 
deavour to decide this point on sound grounds, until 
ASome definition of the term ^'species” is generally ac- 
cc])ted ; and the definition must not include an element 
which cannot possibly be ascertained, such as an act of 
creation, Wo might as well attein|)t wdtboot any defi- 
nition to decide whether a ( certain number of houses 
should he called a village, or town, or city. We have a 
practical illustration of the didiculty in the never- 



* Origin of Species/ 5th p, 68, 
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ending doubts whetlier many elosely-allicd mammals, 
birds, insects, and plants, whicli represent each otlier in 
North America and Europe, should be ranked sj^ecies 
or geograpbical races ; and so it is with the j) reductions 
of many islands situated at some little distance from the 
nearest coutiuont. 

Those naturalists, on the other band, who admit the 
principlo of evolution, a]id this is now admitted by the 
greater number of rising men, will feel no doubt that 
all the races of man are descended from a single primi- 
tive stocli ; whether or not they think fit to designate 
them as distinct species, for the sake of expressiug their 
amount i)f difference*^ With our domestic animals the 
question whether the vaidoiis races have arisen from 
one or more species is different* Although all such 
races, as well as all the natural species within the same 
genus, have undoubtedly sprung from the same primi- 
tive stock, yet it is a fit subject for discussion, whether, 
for instance, all the domestic races of the dog have 
iicq aired their present differences since some one sj^ecies 
was first domesticated and bred by man ; or whether they 
owe some of their characters to inheritance from distinct 
species, which had already been modified in a state of 
nature. With mankind no such question can arise, for 
he camif)t he said to have been domesticated at any 
partitiular period. 

When the races of man diverged at an extremely 
remote epoch from their common progenitor, they w-ill 
have differed hut little from each other, and been few 
in number; cooscqaently they >vill then, as far as their 
distinguishing characters are concerned, have had less 
claim to rank as distinct species, than the existing so- 



^ S^^e Fivt iluxley to thiti efifeet in tbe ^ Eoi'tT^iglitly Review/ 1865, 
p. 275. 
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called races, Neyertholc&^s Biicli. early races would per- 
Imps have been ranked by some natnralista as distinct 
spetnes, so arbitrary is tlie tei'm, if tlieir differences, 
although extremely slight, had been more constant than 
at present, and had not graduated into eacli other- 
It is, how oyer, possible, thougli far irom probable, 
that the early progenitors of man might at first have 
diverged much in diaracter, until they became more 
unlike each other than are any existing races ; hut that 
subsequently, as suggested by Yogt,^^ they converged 
in character. When man selects for the same object 
the offspring of two distinct species, he s^)ine times 
induces, as far as general appearance is contxnned, 
a considerable amount of convergence. This is the 
case, as shewn by Von Nathusius,^^ with the improved 
breeds of pigs, which are descended from two distinct 
species ; and in a less well-marked manner with the 
improved breeds of eattl e. A great anatomist, Gratiolet, 
maintains that the anthropomorphous apes do not form 
a natural sub-group ; but that the orang is a highly 
developed gibbon or semnopilhocus ; the chimpanzee 
a highly developed macarms ; and the gorilla a highly 
developed niandrilk If this conclusion, which rests 
almost exclusively on brain-characters, be admitted, 
we should have a case of convergence at least in 
external characters, for the anthropomorphous ajies aro 
certainly more like each other in many points than 
they are to other apes- Ail analogical resemblances, 
as of a whale to a fish, may indeed be said to be 
cases of convergence; but tins term has never been 
applied to superficial and adaptive resemblances. It 



* Tiectnres on Man/ Eng^ tr:mslat. 1864, p. 468* 

^ Die itaceii des Sekweinfis,^ I860, a. 46* ^ Vor&tudien fiir Ge- 
scMehto, &e., Scliweiiiesoiiadel/ 1864, s* 104* W'iih i^ispeet to cattle, 
see M* de Quatrefages, ‘ Umt-e dc tEspeoe Hnmaiuy,’ 1861, p. 119, 
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would be extremely rash in most cases to attribute to 
convergence close aiinilailty in many points of struc- 
ture in beings wliich bad once been widely different. 
The form of a crystal is determined solely by the 
molecular forces, and it is not surprising that dissimilar 
substances should sometimes assume the same form; 
hut with organic beings we should bear in mind that 
the form of each depends on an infinitude of complex 
relations, namely on the variations which have arisen, 
these being due to causes far too intricate to be followed 
ontj— on the nature of the variations which have been 
preserved, and this depends on the surrounding physical 
conditionSj and in a still higher degree on the sur- 
rounding organisms with which each has come into 
competition, — and lastly, on inheritance (in itself a 
fluctuating element) from innumerable progenitors, all 
of which have bad their forms determined through 
eq[ually complex relations. It appears utterly iucredihle 
that two organisms, if differing in a marked maimer, 
should ever afterwards converge so closely as to lead 
to a near approach to identity throughout their whole 
organisation. In the case of the convergent races of pigs 
above referred to, evidence of their descent from two pri- 
mitive stocks is still plainly retained, according to Von 
Nathusins, in <!ertain bones of theii' skulls. If the races 
of man were descended, as supposed by some naturalists, 
from two or more disti?ict species, w^hich had differed as 
much, or nearly as much, from each other, as the orang 
differs from the gorilla, it cfm hardly he doubted that 
marked differences in the structure of certain bones would 
still have been discoverable in man as he now exists. 

Although the existing races of man differ in many 
respects, as in colour^ hair, shape of skull, proportions 
of the body, yet if their whole organisation he taken 
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into consideration they arc found to resemble each 
other closely in a multitude of points. Many of these 
points aro ot so unimportant or of so singular a nature, 
that it is extremely improbable that they should have 
been independently acquired by aboriginally distinct 
species or races. The same remark holds good with 
equal or greater force with respect to the numerous 
points of mental similarity between the most distinct 
races of man. Ihe American aborigines, hfegroes and 
huropeans differ as much from each other in mind as any 
three races that can be named ; yet T was incessantly 
strutdr, whilst living with the Fuegians on board the 

Beagle, W'ith the many little traits of character, 
shewing how similar their 7ninds wej’e to ours ; and so 
it was with a full-blooded negro with whom I happened 
once to be intimate. 

He who will carefully read Mr, Tylor’s and Sir 
•T. Imbbock’s interesting works ^ can hardly fail to be 
deeply impress(jd with the tdose similarity between 
the men of all races in tastes, dispositions and habife. 
Fhis is sbewii by the pleasure which they all take in 
dancing, rude music, acting, painting, tattooing, and 
otherwise decorating themselves,— in their mutual 
comprehension of gesture-language— and, as I shall be 
able to show in a future essay, by (he same expression 
in their features, and hy the same inarticulate cries, 
when they are excited by various emotions. Thus 
similarity, or rather identity, is striking, wdien contrasted 
with the different expressions which may be observed 
m distinct species of monkeys. There is good evi- 
dence that the art of shooting with bows and arrows has 
not been handed down from any common progenitor of 

Tylor’s ' Early History of MaoTind,’ 1863 ; for the evidence with 
respect to gestaie-laiiguage, sec p. 54, Lubbock’s ‘ Prehistoric Times ’ 

'/Tiri jArlif Tttif.Q * 



© Darwin Online http://darwin-online.org.uk/ 



Chap, VIL 



THE KACE&i OF MAN. 



233 



Emnki])dj yet the stone arrow-heads, brought from the 
most distant parts of the world and maiiufafitiired at the 
most remote periods, are, as Nilsson has shown almost 
identical ; and this fact can only be accounted for by 
j the various races having similar inventive or mental 

■ powers. The same observation has been made by 

I archaeologists''^ with respect to certain widely-p re valent 

I ornameiitSj such as zigzags^ and with respect to 

I various simple beliefs and customs, such as the burying 

R of the dead under megalithic! structures. I remember 

I observing in South America,^® that there, as in so many 

I other parts of the world, man has generally chosen the 

I summits of lofty hills, on which to throw np piles of 

I stones, either for the sako of recording some remarkable 

I event, or for burying his dead. 

I Now when naturalists observe a close agreement in 
numei'ous small details of habits, tastes and dispositions 
between tw o or more domestic races, or between nearly- 
allied natural forms, they use this fact as an argument 
that all are descended from a common progenitor who 
was thus endowed ; and consequently that all should he 
classed under the same species. The same argument 

■ may be applied with much force to the races of man. 

As it is improbable that the numerous and unim- 
portant points of resemblance between the several races 
of man in bodily structure and mental faculties (I do 
not here refer to similar customs) should all have been 
independently acquired, they must have been inherited 
I from progenitors who were thus eharaeterised. We 
thus gain some insight into the early state of man, 

II 34 i Primitive lobabilimta of SeandimLvia/ Eng. triinjslat. edited 

B by Sir J. I.nbboek, ISGS, p. 101, 

H ^ Hodder AC. Weatropp, en Oroinleelia. ‘Journal of Elhno- 

H loi^ieai Soc/ as given in ‘ hcieiitifie Opinion,* June 2nd, 18G9, p, 3. 

1 
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Leforo lie had spread step by step over the laee of the 
earth* The spreading of man to regions widely sepa- 
rated by the sea, no doubt, preceded any considerable 
amount of divergeneo of cliaraetor in tlie several races ; 
lor otherwise we should sometimes meet with the same 
race in distinct continents ; and this is never the case* 
feir J * Lubbock, after comparing the arts now practised 
by savages in all parts of the world, sj>ecifies those 
which loan could not have known, when lie first wan- 
dered Ifom Jiis original birtli-place ; for if once learnt 
tkey would never have been forgotten* He thus shews 
that ^rthe spear, which is but a development of tlie 
knife-point, and the club, which is but a long hammer, 
are the only things left*’* He admits, however, tliat 
the art of making fire probably had already been dis- 
covered, for it is common to all the races now existing, 
and wa^ known to the ancient cave -inhabitants of 
Liirope* Perhaps the art of making rude canoes or 
raftjs was hkewise knovvn ; but as man existed at a re- 
mote epocli, when the land in many places stood at a 
very diffei-ent level, ho would have boon able, without 
the aid of canoes, to have spread w idely* Sir J. Liibbock 
Jhrther remarks how improbable it is that onr earliest 
ancestors could have counted as high as ten, consider- 
ing that so many races now in existence cannot get 
beyond four.” Nevertheless, at this early period, the 
intellectual and social faculties of man could hardly have 
been inferior in any extreme degree to those now pos- 
sessed by the lowest savages ; otherwdse primeval man 
could not have been so eminently successful in the 
struggle for life, as proved by his early and wdde 
diffusion* 

Prom the fundamental differences between certain 



^ ^ Frohistoric Timos/ 1SG9, p* 574, 
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laiiLicoages, some pliilolog^ists liaA'G ini erred tLat irvlien 
man first boeame Tv'idely diffused he was not a speaking 
aniinal ; but it may be suspended that language s^ far 
less perfect than any new^ spoken^ aided by gestures^ 
might have been usedj and yet have left no traces 
on subsequent and more hi gliiy -developed tongues. 
Without the use of some laogiiagej however imperfectj 
it appears doubtful wlietlier man’s intellect coidd liave 
risen to the standard implied by his domirtant position 
at an early pcjriod. 

Whether primeval man^ when ho possessed very few 
arts of the rudest kiiid^ and when his power of language 
was extremely imperfect would have deserved to be 
called man, must depend on the definition which w^e 
employ. In a series of forms graduating insensibly 
from some ape-like creature to man as lie now exists, 
it would be impossible to fix on any definite point when 
the term “ man ought to be used. But this is a matter 
of very little unportance. So again it is almost a 
matter of indifference whether the so-called races of 
man are thus designated, or are ranked as species 
or sub-species; hut the latter term appears the most 
appropriate. Pinally, we may conclude that when 
the principles of evolution are generally accepted, as 
they surely will be before long, the dispute betw cen the 
monogenists and the polygenists will die a silent and 
unobserved death. 

One otlier question ought not to bo passed over 
without notice, namely, whether, as is sometimes 
assumed, each sub-species or race of mao has sprung 
from a single pair of progenitors. With our domestic 
animals a new race can I'oadily be lormed from a single 
pair possessing some new character, or even from a 
single individual thus characterised, by carefully match- 
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ing’ the varying offspriug ; but most of our races have 
been formed^ not intentionally from a selected pair^ 
but unconsciously by the preservation of many indi- 
viduals which have varied^ however slightly, in sorno 
useful or desired manner. If in one country stronger 
and heavier horses, and in another country lighter and 
fleeter horses, weie habitually preferred, we may feel 
sure that two distinct sub-breeds would, in the course 
of time, be produced, without any particular pairs 
or individuals having been separated and bred from 
in either country. Many races have been thus formed, 
and their manner of formation is closely analogous with 
that of natural species. We know, also, that the 
horses which have been brought to the Falkland 
Islands have become, during successive generations, 
smaller and weaker, whilst those which have run wild 
on. the Pampas have aetjuired larger and coarser 
beads; and such changos are manifestly due, not to 
any one pair, hnt to all the individuals having been 
subjected to the same conditions, aided, perhaps, by 
the principle of reversion. The new sub-breeds in 
none of these cases are descended from any single 
pair, but from many individuals which have vm-ied in 
difleremt degrees, but in the same general manner; 
and we may conelnde that tho races of man have been 
similarly produced, the modifications being either the 
direct result of exjxjsure to different conditions, or the 
indirc(!t result of some form of selection. But to this 
latter subject we shall presently return. 

On ihe Extmdion of ihe Races of Man . — The partial 
and complete extinction of many races and sub-races 
ol man are historically known events. Humboldt saw 
in South America a parrot which ^vas the sole living 
creature that could speak the language of a lost tiiho. 
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Ancieiit iiioniimeTitvS and stone implements found in 
all parts of the world, of which no tradition is pre- 
served by the present in habitfintSj indicate much 
e'stinction. Some small and broken tribes, remnants 
of former races, still survive in isolated and gene- 
rally mountainous districts. In Europe the ancient 
raf;es were all, according to Schaafthausen,’^^ lower in 
'' the scale than the rudest living savages;'' they must 
therefore have differed, to a cen^tain extent, from any 
existing race* The remains described by Professor 
Broca^ from Les Eyzies, though tlmy unfortunately 
appt^ar to have belonged to a single family, indicate a 
race with a most sioguiar combination of low or simious 
and high cbaracteristics, and is "entirtdy different 
“ from any other race, ancient or modern, that we have 
“ ever heard of/' It differed, tluirelbre, from the qua- 
ternary race of the caverns of Belgium* 

Unfavourable physical conditions appear to have bad 
but little effect in the extinction of laces*^^ Mao has 
long lived in tlie extreme regions of the North, wdth 
no wood wherewith to make his canoes or other iinplc- 
inents, and with blubber alone for burning and giving 
him warmth, but more especially for melting the mo\\\ 
In the Soiithem extremity of America the Fnegians 
survive without the piofcection of clotlies, or ol any 
building worthy to be called a boved* In South Africa 
the aborigines wander over the most arid plains, where 
dangerous beasts abound* Man can withstand the 
deadly inJJuence of tbe Terai at the loot ot the Hima- 
laya, and the pestilential shores of tropical AMca. 



^ TraTislidion in ‘ Anthropological Etjview/ Oct. 186S,p. 431. 

^ Trrnwch Internal. Ooi^grci^s of Prehistoric Arch*’ 1808, p. 172- 
175. Bec ako Ertjca. (translation) in ‘ Antliropolngical Eeview/ Oct. 
ISm, p. '410. 

^ Dr* Gcrliuid ‘ Ucijcr das Aiissterhcii tier Naturvolker/ 1SC8, s, 82* 
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Extinction follows chiefly from the competition of 
tiibe with trihcj and race with race* "V^arlous chechs 
are always in action ^ as speeiflerl in a forn^er ehapterj 
which serve J^eop down the numbers of each savage 
tribe,— such as periodical famines, the wandering of 
the parents and the consequent dtmths of infants, pro- 
longed suckling, tlie stealing of women, wars, accidents, 
sielaiess, licentiousness, especially infanticide, and, 
perhaps, lessened fertility from less nutritious food, and 
many hardships* If from any ciaiise any one of these 
checks is lessened, even in a slight degree, the tribe 
thus tavoiired will tend to increase ; and wlicn one 
o± two adjoining tribes becomes more numerous and 
powerful than tho other, the contest is soon settled by 
war, slaughter, can[iibalism, slavery, and absorption* 
Even wdien a weal^er tribe is not thus abruptly swept 
away, it it once begins to detu'easc, it generallv goes on 
decreasing untii it is oxtinetr^^ 

When civilised nations come into contact with bar- 
barians the struggle is short, except where a deadly cli- 
in ate givt^s its aid to the n a live race* Of the causes whit di 
lead to the victory of civilised nations, some are plain 
and some very ohscuire* We can see that the cultivation 
of the land will he fetal in many ways to savages, for 
they cannot, or wall not, change tlicir habits* New 
diseases and vices are highly dt?sfructi ve ; and it appears 
that in every nation a new disease causes mueli death, 
until those wdio are most snsceptiblo to its <lestriictive 
influence arc gradually weeded out and so it may be 
with the evil effects from spirituous liquors, as well as 
with the noconqneru.hly strong taste for them shewn by 
so many savages. It further appears, mysterious as is 

Uerland (ibid* a. 12) gives ftictg m siippoit of this 

Sey roinai^ks this effect in Sir H* Holland’s ^ Medical Notes and 
Iteflections,’ 1S*S&, p. 390. 
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tho fact, that the first meeting of distinct and separated 
people generates disease.^^ Mr, Sproat, who in Van- 
couver Island closely attended to the subject of extinc- 
tion, believes that changed habits of life, which alwa3^s 
follow from the advent of Europeans, induces much ill- 
health* He lays, also, great stress on so trilling a cause 
as that the natives becomo bewildered and dull by the 
new life around them ; they lose the motives for exer- 
tion, and get no new ones in their phiee,”^ 

The grade of civilisation seems a most important 
element in the success of nations which come in corape- 
titioiu A few- centuries ago Europe feared the inroads 
of Eastern barbarians ; now, any such fear would be ridi^ 
culous* It is a more curious fact, tliat savages did not 
formerly waste away, as Mr* Bagehot has remarked, 
before the classical nations, as they now do before 
modern civilised nations ; bad they done so, the old 
moralists would have mused over the event ; hut there 
is no lament in anv^ writer of that period over the perish- 
mg barbariaDS.^^ 

Although the gi'adnal decrease and final extinction 
of the races of man is an obscure problem, we can see 
that it depends on many causes, differing in different 
places and at different times. It is the same difficult 
problem as that presented by the extinction of one of 
the higher animals — of the fossil horse, tor instance, 
which disappeared from South Americut, soon afterwards 
to be replaced, within the same districts, by countless 
troo[)s of the Spanish horse. The New Zealander seems 

^3 1 hav^s tioiloe-tefl (' Journal of Ecsefi relies, Voyago of the * 

p. 435) a g(M)d many eaacs IjcailTig ou this aiibjcct : &c(i also Gerlimd, 
ibid, K. S. Poeppig speaks of the broath of civilisulion as poi^nous 
to savfigos.” 

3-^ Sproat, ' Scenofl and Studies of Savage Tdfo/ 186^, p. 284* 

3'^ Bageliot, ^‘Pliysic;a and l*olitiesy 'Fortnightly Eeviow/ April 1, 
1S68, p,°455. 
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conscious oi tliie paraJlelisnij for he cooi pares his future 
fate 'with that of the native rat almost exterminated by 
the European rat. The difficulty, though groat to our 
imagination, and really great if we wish to ascertain 
the precise causes, ought not to be so to our reason, 
as long as we keep steadily in mind that the increase of 
each s[^ccies and each race is constantly hindered by 
various tdieeks; so that if any new check, or cause of 
destruction, even a slight one, he siiperadded, the race 
will surely decrease in number; and as it has every- 
wiiere been observed that savages are mueli opposed to 
any change of habits, by which means injurious chocks 
could be counterbalanced, decrc^asing numbers will 
sooner or later lead to extinction ; the end, in most 
cases, being promptly determined by the inroads of 
increasing and con ejue ring tribes. 

On the Formation of the Faces of Mem.— It may be 
premised that irlien we find the same race, though 
broken up into distinct trihcB, ranging over a great 
area, as over America, wo rnay attribute their genei’al 
rescnihlauce to descent irom a eomniou stoclv. In some 
eases^ the crossing of races already distinct has led to 
the formation of new races. The singular fact that 
Eiu-opeans and Hindoos, who belong to the same Aryan 
stock and spcali a language fundamentally the same, 
ditler widely in appearance, whilst Europeans differ 
hut little from Jew's, who belong to the Semitic stock 
and speak cjoite anotluw language, has been accomited 
for by troca^" through the Aryan branches having been 
largely crossed during their wide dilfiision by various 
indigenous tribes. ^Vhen two races in close contact 



“Oil An U tropology, ” tran,=>la tion, ' Antliropolo". Review/ Jan. 
18GS, p, ^8* 
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CLOSi^, the first result is a heterogeneous mixture : 
thus Mr. Hunter^ in clescribiug the Sautali or hill- 
tribes of India, says that hniiLheds of imperceptible 
gradations may be traced ^^from the blacky squat tribes 
of the moimtaiiis to the tall olive-eolou red Brahman, 
with his intellectual browj calm eyes, and high but 
narrow head ; '' so that it is necessary in courts of 
justice to ask the witnesses whether they are Santalis 
or Hindoos.^^ Whether a heterogeneous people, such 
as the inhabitants of some of the Polynesian ishmds, 
formed by the crossing of two distinct races, with lew 
or no pure members loft, would ever become homo- 
geneous, is not known from direct evidenee* But as 
with our doinesticated animals, a crossed breed can 
certainly, in the course of a few generations, be fixed 
and made uniform by careful selection,^ we may infer 
that the free and piuloiiged intercrossing during many 
gciioratioDS of a heterogeneous mixture w-onld supply 
the place of selection, aud overcome any tendency to 
reversion, so that a crossed race w^oiild ultimately be- 
come homogeneous, though it might not partake in an 
equal degree of the characters of the two parent-races. 
Of all the diftertmees between tlie races of man, the 
colour of the skin is the most consphmous and one ol 
the best marked. Differences of this kind, it was for- 
merly thought, could he accounted for by long expo- 
sure imder dilFereiit climatos ; but Pallas first shewed 
that this view is not tenable, aud he has been followed 
by almost all anthropologists.^^ The vie^v has been 




* The Aimals of Eural Uk^ngal/ 1SG8, p, 134. 

^ * The Variiition of Animals and Pluiit^i imiloi' Dojneijtiealion,’ vol. 
ii, p. 95. 

Palhia, *Aet. Acad. fit. rotGi'&lmvgh/ 17 SO, pint it p. CO. He 
was followed by KudoJplii, lu liis ‘ Boytriige w ALLthi-opologio/ 1912, 
Ail excel lent aummary of the eyidcncG is given by Clodi-oii, * T>e 
IT^aptee; iS59, vd. ii. p, 240.. &c. 
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rejected ebiedy because tlie distribution of the variously 
coloured races, most of whom must have long inhabited 
their present homesj does not coincide with correspond- 
ing dilTerences of climate. Weight nnist also be given 
to such cases as tlmt of the Diittdi iiimihes, w^ho, as 
we hear on excellent anthority/^ have not nndergone 
the least change of colour, alter residing for three cen- 
turies ill South Africa, The uniform appearance in 
various parts of the world of gypsies and Jews, though 
the uniformity of the latter has been somewhat exagge- 
ratedj^ is likewise an argument on the same side. A 
very damp or a very dry atm^^sphere has been siijiposed 
to be more indiieiitial in modifStner tlie colour ol‘ the 
skin than mere heat ; but as D’Orbigny in South 
Americ^a, and Livingstone in Africa, arrived at diame- 
trically opposite conclusions with respett to dampness 
and dryness, any ccjiicliision c>n this head must be con- 
sidered as very doubifuL^^ 

Various facts, which I have elsewhere given, prove 
that the colonr of the skin and hair is sometimes corre- 
lated in a surprising manner with a complete immunity 
from the action of ccitain vogetablo poisons and iiom 
the attacks of certain parasites. Hence it occurred to 
me, that negroes and other dark races might have 
acquired their dark tints by the darker individuals 
cseapdng during a long series of generations from 
the dt a.dly inliuence of the miasmas of their native 
countries. 

I alter v\ aids found that the same idea had long ago 



Sir Andrew Sjuitli, i-is qnnitd by Kiso?:, * Uiices of Main' ISSO, 
p. 4?a. 
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occurred to Dr. Welb/^ That negroes, and eyen nuilat- 
toesj are almost completely exempt from the yellow- 
fe%^er, which is so destmctiyo in tropical America., has 
long been kiiown.^* They likewise escape to a large 
extent the fatal intennittent foyers that prevail along, 
at least, 2600 miles of the sltores of Africa, and ^yhioh 
annually cause one-fifth of the \vhite settlers to die, and 
another fifth to return home invalided*^ This imma- 
nity in tlie negro seems to he partly inherent, de- 
pending on some unknown peculiarity of constitution, 
and partly the result of acclimatisation. Ponchet^ 
states that the negro regiments, borrowed from the 
Yieeroy of Egypt for the Mexican war, which liad been 
recruited near tlie Soudan, escaped the yellow-fever 
almost equally well wdih thcnegi'oes originally brought 
from various parts of Afiica, and accustomed to the 
climate of the West indies. That acclimatisation plays 
a part is shewn by the many cases in which negroes, 
after leaving resided for some time in a colder climate, 
have become to a certain extent liable to tropical 
fevers.'^^ The nature of the climate under vrhich the 
white races have long resided, likewise has some in- 
fluence on them ; for during the fearful epidemic of 
yellow-lever in Demerara during 1837, Dr- Blair found 
that the death-rate of the immigrants was proportional 



SoG a paper read before the Royfil Bog. in 1813, and pnhlisbed in 
his Essays in 1818. I have given an a.ccoimt of Dr. Wells* views in the 
llisbf>rWd Sketch (p. xvi) h> my * Ongin of Bpecics.* Various ca&Ci^ of 
colour correlated with cons tit ational peculiarities arc given in my 
* Yariatioii of Auiinals muler Domestication/ vol. li, p. 227, 335. 

See, for instance, Nott and flUddon, of Mjinkind/ p. GS. 

Major Tullotsb, in a paper read before tbe Slati^tical Society, 
April t!0tb, 1840. and given iu the ‘ Athenssum/ 1840, p. 353, 

‘ The l*lumlity of the Human Race* (translat.), 1864, p. GO. 
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^ Intrcjduet. to Aiitliiopology/ tranalat. voL i. 1863, p, 124. Idving- 
stune gives analogous t^tses in his ' Travels/ 

E 2 



@ Darwin-DnlipaJAttPi/idarw i ne . org . uk/ 



244 



THE BE SCENT OF MAN. 



Part I. 



to tlie latitude of the country wlieuce they had come* 
With the negro the immunity^ as far ^kS it is the result 
of acelimatisatioD, implies exposure thiring a prodigious 
Icmgth of time ; for the aborigines of tropical Amcri<;a, 
^vbo have resided there from time immemoriab are not 
exempt from yellow-fever; anfl tho Rev. R* Tristram 
states, that there are districts in Noitliern Africa which 
the native inhabitants are compelled anmmlly to leave, 
tliough the negroes can remain witlr safety. 

That the immunity of the negro is in any degree 
correlated with the colour of his skin is a mere conjec- 
ture : it may be correlated with some difference in his 
blood, nei YOUS system, or other tissues. Nevertheless, 
from the facts above alluded to, and from, sonie connect 
tion apparemtly existing between complexion and a 
tendency to consumption, the conjecture seemed t{) me 
not improbable* Consequently 1 endeavoured, with but 
little success,'^^ to ascertain how far it hold good. The 



In lliH sprinyr of 18G2 I obtained permii^Hioii from the Bireetor- 
Genei'al of the Medionl {iepartment of the Army, Ijo transmit to tho 
siiT^^oona of the varions regimeiit^i on foreign service a blank table, 
with the following .appended icmarks, bnt I have receivc^d no returns. 
*^As sevc;ral welhiuarked eEksey have been renorded with our d^imeatie 
animals of a rclatioii between the colour of the dermal appendages 
“ and the eonsiitutinn ; and it being notorious that there is some limited 
degree of relation between the colour of the races of man and the 
climate inhabited by them ; the following iiivestigmtiou seems worth 
consideration. Namely, whether there is any relation in Europeans 
“ between the colour of their* hair, and the dr liability to the discaf^e of 
tropical countries. If tho surgeons of the Bcveral regiments, when 
“ stationed in unhealthy tropical districts, would be se good as first to 
count, as a standard of comparison, how many men, in the force 
whence the sick are drawn, have dark and light-coloured hair, and 
hair of intermediate or deuhtfnl tints ; and if a simiiar account were 
“ kept by the same medical gentlemen, (>f all the men w^he suffered 
from malarious and ytilow fevers, or from dysenhsry, it would soon 
“ he apparent, after some thousand cases had been tabulated, whether 
there e:sisis any relation betw'een the colour of the hair and eonsti- 
“ tutional liability to tropical diseases. Perhaps no such relation would 
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late Dr. Daniell, who had long lived on the \V cst Coast 
of Africa, told me that he did not believe in any such 
relation. He was himself unnsnally fair, and had with- 
stood the climate in a wonderful manner. When he 
first arrived as a hoy on the coast, an old and expe- 
rienced negro chief predicted Irom his a.ppearance that 
tliis would prove the case. Dr. Nicholson, of Antigua, 
after having attended to this subject, wrote to me that 
he did not think that dark-coloured Europeans escaped 
the yellow-fever better than those that were light- 
coloui'ed. Mr. J. M. Harris altogether denies that 
Europeans with dark hair witlistand a hot climate 
better than other men ; on the contrary, experience has 
taught him in making a selection of men for service 
on the coast of Africa, to choose those with red hair. 
As far, therefore, as these slight indications serve, there 
seems no foundation for the hypothesis, which has been 
accepted by several writers, that the colour of the black 
races may "have resnlted from dai'ker and darker indi- 
viduals having srrrvived in greater numbers, during 
their exposure to the fever-generating miasmas of their 
native countries. 

Althouo-h with onr present knowledge we cannot 
account for the strongly-marked differences in colour 
between the races of man, either through correlation 
with constitutional peculiarities, or tbrough the direct 
action of climate ; yet we must not quite ignore the 



" be di&CDyored, bnt iho inYCstlgatlorL is well ^vort.b nifiAiiig. In case 
“ any positive result were obtiiined, it niiglit bo of aome practical 
in eelccting men for any pnrtieular service, Tbc^oretically the result 
would be oi higli interest, na indicating one means by wliieli a race 
of men inbabiting from a remote period an unhealthy ti'opieal climate, 
mif^ht hijtve boeomc dark-colonred by the better preservation of dark- 
“ barred or dark-complexioned individuals during a long succession of 
*'■ generations,” 

* Anthropological Review/ Jan, 1SG6, p, xxi. 
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latter agency, for there is good reason to believe that 
some inlieritcd effect is thus produced 
^ We have seen in our third tshapter that the condi- 
tions of life, such as abundant food and general comfort, 
affect in a direct manner the deyelopmeut of the bodily 
frame, the effects being transmitted. Through the 
combined influences of climate and changed habits of 
life, European settlers in the United States undergo, as 
is generally admitted, a slight but extraordinarily rapid 
change of appearance. There is, also, a considerable 
l»dy of evidence shewing tlmt in the Southern States 
the liouse-slayes of the third generation present a 
markedly ditferent appearance from the fl eld-slave s.‘^ 

If, however, we look to tho i-aees of man, as distri- 
buted over the world, we must infer that their charac- 
teristic differences cannot be accounted for by the 
direct action of different conditions of life, even after 
exposure to them for an enormous period of time. The 
Esquimaux live exclusively on animal food; they are 
clothed in thick fur, and are exposed to intense cold 
and to prolonged darkness ; yet they do not differ in 
any extreme degree from the inhabitants of Southern 
China, who live entirely on vegetable food and are ex- 
posed almost naked to a hot, glaring climate. The un- 
clothed Euegians live on the marine productions of their 
inhospitable shores ; the Uotocudos of Erazil wander 



n + Qiiiitefages (‘Revuo des Cotm Sdeutifiquea ' 

Ot.t 10, 1868 p, ,24) on the effects of resideneo in Abyssinia and 
Arabia, and other analogous ea^a. Dr, RoUe (‘Der MeuscL, seine 
Abst^img, Ac, 1805, s. 99j stalca, on the authority of Khnnikof 
tliat tlm greater number of German families nettled in Ge(u-.dii have 
acquired m the courau of two generations dark hair and eyes Mr D 
Forbes informs me that the Qmchuas in the Andos vary greatlv hi 
coloiw, according to tho ]>oeition of the valleys inliabited by them 
1 Marian. ‘Medical Researches,’ p. 5.^2. Quatrefages (‘Unite <le 
1 F.apece Hnmaine,’ 1861, p. 128) has collected much evideuco on this 
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about the hot forests of the interior aurl live chiefly oii 

vegetable pi'odiictious ; yet these tribes resemble each 
other so closely that the Fuegians on board tlie ' l^eagle 
were mistalren by some Brazilians foi Botocuf os. e 
Botocudos again, as well as tbo other in a i an o 
tropical America, are wholly different from t le egroes 
who inhabit the ' opposite shores of the Atlantic, are 
exposed to a nearly similar climate, and follow nearly 

tlie same habits of iito- , 

Nor can the differences between the races of man be 
accomited for, except to a quite msigiiiflcaut degree, y 
the inherited effects of the increased or decreased use of 
parts. Men who habitually Hve in canoes, may have 
their legs somewhat stunted ; those who inhabit lofty 
regions have their eliests enlarged ; and those who con- 
stantly use certain sense-organs have the cavities in 

which they arc lodged soraevvhat increased in size, an 

their features consequently a little modified, \yth 
civilised nations, the reduced size of the jaws from 
lessened use, the habitual play of different^ muscles 
serving to express different emotions, and the increase 
size of the brain from greater intellectual activity, have 
toc^cther produced a considerable effect on tbeir general 
appearance in comparison with savages.^^ It is also 
possible that increased bodily stature, with no corro 
snoiiding increase in the size of the brain, may have 
o-ven to some races (judging from the previously arl- 
duced cases of the rabbits) an elongated skull of tlie 
dolichocephalic type. 

Lastly, the little-understood principle of correlation 
will almost certainly have come into action, as in the 
case of great muscular development and strongly pro- 



See Prof. SeLnatf hausen, triurskt, in ‘ Anthropobgienl Kevie^,’ 
Oct. 180S, p. 429. 
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jeetmg^ snpra-orbital lidgog. It is ],ot improbable that 
the texture of the haTt-, which differa much in tiie dit- 
erent mcea, may stand iu some kind of correlation with 
he s ructure of the skin; f„r the coloim of tlie hair 
. id skin aro certainly correlated, as is its colour and 
texture with tlie Mandaus. “ The colour of the skin 
and the odour emitted by it aro likewise in some man- 
uer connected. With the breeds of sheep tho number 
fit hairs wuthm a given space and the number of the 
excretory pores stand in some relation to each other ^ 
If we may pidge from the analogy of onr ilomesticated 
animals, many modihcatious of structure iu man pro- 
bably come under this principle of correlated growth. 

We have now seen that the characteristic differences 
between the raco.s of man cannot be accounted for iu a 
satisfactory manner by tlie direct action of the coudi- 
tions of life, nor by the effeids of the continued use of 
parts nor through the principle of correlation. We 

individual 

iffereuees, to which man is eminently liable, may 
not have been preserved and augmented during a long 
senes of generations through natural selection. Hut 
here we ai-e at once met liy the objection that beneficial 
sanations a one can be thus preserved; and as far as 
we are enabled to judge (altliough always liable to 
error on this head) not one of the external differ- 
ences between the races of man is of any direct or 

Indiana,’ 3rd edit. 1849 vol i r> 

:hseS“PSc:: 

ZooteL'liTiit,' 1869, a, 7 , Anlgabvn di:r landwirtli. 
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.spct'ial sevvitsc to him. The iiitelleetoal and moral oi 
soeial faculties must of eourso^ be excepted from this re- 
mark ; but differeu(.‘cs in these faculties can have had 
little or no intlueuce ou external characters. Tlie vari- 
ahilitj of all the characteristic diflerences between tlie 
races, before referred to, likewise indicates that these 
differences cannot bo of much importance; for, had 
they been important, they would long ago have been 
either fixed and preserved, or eliminated. In this 
res[iect man resembles those forms, called by naturalists 
protean or polymorphic, wdiich have remained extremely 
variable, owing, as it seems, to their variations being of 
an indifferent nature, and conse<juently to their having 
escaped the action of natural selection. 

■yVe have thus far been baffled in all our attempts 
to account for the differences between the races of man ; 
but there remains one important agency, namely Sexual 
Selection, which appears to liave acted as powerfully 
on man, as on many other animals. I do not intend 
to assert that sexuid selection will account for all the 
differences between the races. An unexplained resi- 
duum is left, about which we can in our ignorance 
only say, that as individuals are continually born with, 
for instance, heads a little rounder or narrower, and 
with noses a little longer or shorter, such slight dif- 
ferences might become fixed and uniform, if the un- 
known agencies which induced them were to act in a 
more constant manner, aided by long-continued inter- 
crossing. Such modifications come under the provi- 
sional class, alluded to in our fourth chapter, which for 
the wmnt of a better term have been cirlled spontaneous 
variations, hi or do I pirotend that the effects of sexual 
selection cau he indicated with scientific precision ; hut 
it can be shewn that it would be an inexplicable fact if 
man had not been modified by this agency, whicli has 
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acted so powerfully on mrimnerable animals, both high 
and low in the scale. It can further be shewn that the 
difterences between the ratses of man, as in colour, hairy- 
ness, form of features, &c., are of the nature which it 
might have been expected would liave been acted on by 
sexual selection. Jlut in order to treat this subject in a 
fitting manner, I have found it necessary to pass the 
whole animal kingdom in review ; I have therefore de- 
voted to it the Second Part of this work. At the close 
I shall return to man, and, after attempting to shew 
how far he has been modified through sexual selection, 
will give a brief summary of the chapters in this First 
Part. 
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CHAPTBll VIII. 

PiiiNCiPijEa OF Sfxtjal SetjFCTios:. 

SccoiKlary sexual cha meters — Sexual selootiOTi — Manner of ^lon 
■ - KKooss of males - Poly^^my - The male alone genc^ly 

moditieA through sexual selection - Eagerness ot the inale- 
Variabilitv of the male - Choice exerted by the female - Sexiial 

compared with natural solecLbn — luheri lance, at corrospoiidmg 
periods of life, at corresponding seasons of the year, and as li mite 
bv sex — Relations between the several forms of inheritance 
Causes whv one sex and the young are not modified through 

sexual sdcrtiou-Suppileinent on tho f 

the two sexes throughout the animal kingdom . n lO m i 
tion of the numhors of the two sexes through natural selection. 

With animals which have their sexes separated, the 
males necessarily differ from the females in their organs 
of reproduction; and these afford tim primary sexual 
characters. But the sexes often differ m what Hniiler 
has called secondary sexual characters, which are not 
directly connected with the act of reproduction; tor 
instance, in the male possessing certain org^s of sense 
or locomotion, of which the female is quite destitute or 
in having them more highly-developed, in_ order that 
he may readily find or reach her ; or again, in the male 
having special organs ot prehension so_ as to hold her 
scciirely. These latter organs of infinitely diver.,ilied 
hinds graduate into, and in some cases can tianUy be 
distimmished from, those whicli are commonly ranked 
as pinmary, sueh as the complex appendages at the 
apex of the abdomen in male insects. Unless indeed 



tg) Darwin OnlirLe-httP-L^/ darw in--©rhl4-Re . org . uk/ 



254 



the pktnciples op 



Part II, 



we confine the teinn “primary” to the reprodnctive 
ffJands, jt IS acarcely possible to decide, as tar as tbo 
organs erf prehension are concerned, which ought to 
be called pmnary and wliich secondary. 

The female often differs from the' male in haviim 
organs for the nonrishment or protection of her youn-” 
as the mammary glands of mammals, and the ab- 
dominal sacks of the marsupials. The male, also, in 
some tew eases differs from the female in posscssin*^ 
analogims organs, as the receptacles for the ova pos" 
sesseil by the males of certain fishes, and those tmn- 
porarily developed in certain male frogs. Female bees 
have a special apparatus for collecting and cairyino- 
pollen and their ovipositor is modified into a stin.^ for 
tfie defence of their laiwm and the community. In the 
temalcs of many insects tho ovipositor is m'odified in 
the most complex manner for the safe pkciim of the 
eggs. Numerous similar cases could be given, but they 
do not here eoucern us. There are, however, other 
sexual differences quite disconnected with the primary 
organs with which we are more especially concerned-- 
such as the greater size, strength, and pu'gnaeity of the 
ma e, 1 ib ^veapons of offence or means of defence 
against rivals, his gaudy colouring and various orna- 
ments, his power of song, and other such clniraeters. 

besides the foregoing primary and secondary sexual 
di lerences, the male and female sometimes differ in 
stiuctures connected with diflerent habits of life, and 
not at all, or only indirectly, related to the reproductive 
tuiictmus. Thus the females of certain flies (Culicidm 
and laliamdm) are blood-suckers, whilst tlie males live 
on now'ers^ and have their months destitute of man- 
dibles. The males alone of certain moths and of some 

‘ Wefltwootl, ‘JlHclCTn Class, ot Insects,’ vol. ij. 1810, p. 511. r„ 
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crustaccaDs {e.g. Tanais) have imperfect, closed mouths, 
and cannot feed. The Uomplemental males of certam 
cirripedes live like epiphytic plants either on the female 
or hermaphrodite form, and are destitute of a mouth 
and prehensile limbs. In these cases it is^ the male 
which has been modilied and has lost certain import- 
ant organs, which the females and other members of the 
same group jmssess. In oth<;r cases it is the female 
which has lost such parts ; for instance, the female glow- 
worm is destitute of wings, as are many female moths, 
some of which never leave their cocoons. 5Liny female 
pa]'asitic cmstaccans have lost tlieir naiatoiy legs. In 
some weevil-beetles (CurcnlionidjE) there is a great 
difference between the male and female in tlie length 
of tire rostrum or snout;" but the meaning of this and 
of many analogous differences, is not at all understood, 
Biffermmes of strmdurc between the two sexes m rela- 
tion to different habits of life are generally confined to 
the lower animals ; but with some few birds the beak 
of the male differs from that of the female. No doubt 
in most, hut apparently uot in all these eases, the dif- 
ferences are indiretdly connected with the propagation 
of the species: thus a female which has to nourish a 
multitude of ova will require more food than the male, 
and consequently will require special means for procnr- 
iim it. A male animal which lived for a very short 
time might ^vitho^lt detiimeut lose through disuse its 
organs for procuring food; but he nould retain his 
locomotive organs in a perfect state, so that he mig it 
reach the female. The female, on the other hand, 
mioht safely lose her organs for flying, swimming. 



Ttgavil to ibe statement abont Tauais, mention<«l below, I am indebted 

to IVita Muller, , j t * i 

- Kirby and Spence, ‘ Introdnction to liiitomologj , vol. m. 182b, 

p. SOO, 
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or wtillcnig, ]f slie gradoaliy acquired habits which ren- 
dered such powers use] ess. 

We are, ]iowoyer, here concerned only witli that kind 

! of selection, which I hawe csilled sexual selection. This 

depends on the advantage which fjertain individuals have 
over other individuals of the same sex and s[)eciea, in 
^ exclusive relation to roprocluction. When the two sexes 

'i differ in structure in relation to different habits of life, 

as in the cas(?s above mentioned, they have no doubt 
been modified through natural selection, accoin])anied 
by inheritance limited to one and the same sex. So 
again the primary sexual organs, and those for nourish- 
ing or proteeffog the young, come under tliis same head ; 
for those individuals which genej’atcd or nom-ished their 
offspring best, would leave, oseteris farihus, the greatest 
number to inherit their superiority ; whilst those which 
generated or nourish(;d their offspring badly, would leave 
but few to inherit their iveaker powers. ’ As the male 
has to search for the female, he requires for this purpose 
organs of sensi; and locomotion, but if these organs are 
noci^ssary for the other purposes of life, as is generally 
the case, they will have been developed through natural 
selecthm. Wiien the male has ffiimd the female he 
sometimes absolutely requires prehcnsilo organs to hold 
her ; tlius Dr. "Wallace informs me that tho males of cer- 
tain moths cannot unite with the females if their tarsi 
or leet are broken. Tho males of many occfinie crusta- 
ceans have tlieir legs and antennte modified in an extra- 
ordinary manner for the pr(diension of the female ; 
h^nee we may suspect that owing to these animals 
being washed about by the waves of the open sea, thev 
absolutely require tiiese organs in order to propagate 
their liind, and if so their development will have been 
the result of ordinary or natural selection. 

When the two sexes follow exactly tho same habits 
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of lifoj and tiie male has more highly developed sense 
or locomotive organs than the fcmaiej it may he that 
these in tiieir perfected state are indispensable to the 
male for finding the female ; hut in the vast majority 
of easesj they serve only to give ono male an advai^- 
tage over aiiotherj for the less well- endowed males, 
if time were allowed them^ would succeed in pair- 
ing with the females ; and they would in all other 
respects, judging from the structure of the female, be 
equally well adapted for their ordinary habits of life. 
In such cases sexual selection must have come into 
action, for the males have acquired their present struc- 
ture, not Iroiu being better fitted to survive in the 
struggle for existence, but from having gained an ad- 
vantage over other males, and from having transmitted 
this advantage to their male offspring alone. It was the 
importance of this distinction which led me to designate 
tliis fomi of selection as sexual selection. So again, 
if the chief service rendered to the male by his pre- 
hensile (jrgans is to prevent the escape of the female 
before the arrival of other males, or when assaulted by 
them, tiiese organs will liave been perfected through 
sexual selection, that is by the advantage acquired by 
certain males over their rivals. But in most cases it 
is scarcely possible to distinguish between the effects 
of natmal and sexual selection. Whole chapters could 
easily be filled with details on the differences between 
the sexes in their sensory, locomotive, and prehensile 
organs. As, lio'wever, these structures are not more; 
interesting than others adapted for the ordinary pur- 
poses of life, I shall almost pass them over, giving only 
a few instances iiiider each class. 

There ai'C many other struetures and instincts whieli 
must have been developed through sexual selection™ 
such as the weapons of offence and the moans of defence 

VOI/, I. ^ 
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possofised by the males for figlitiiig T^ith and drlyiiig 
away tlieir rivals — ^tlieir covirago and pugnacity — their 
omanients of many kinds — their organs for producing 
Tocal or instrumental music — and tlieir glands for 
emitting odours ; most of these latter structures serv** 
mg only to allure or excite the female. That these 
characters are the result ot sexual and not of ordinary 
selection is clear, as unarm ed, imomanientedj or un- 
attractiye males would succeed equally well in the 
battle for life and in leaving a numerous progeny, if 
better endowed males were not present We may infer 
that this would be the case, for the females, which are 
unarmed and unornamented, are able to survive and 
procreate their kind. Secondary sexual charactei's of 
the kind just referred to, will be fully disenssed in tlie 
following chapters, as they are in many respects in^ 
teresting, but more especially as they depend on the 
will, choice, and rivalry of the individuals of either sox. 
When we behold two males fighting for the possession 
of the female, or several male birds displaying tlieir 
gorgeous plumage, and performing the strangest antics 
beibre an assembled body of females, we eaiinot doubt 
that, though led by instinct, they know what they are 
about, and consciously exert their mental and bodily 
powers* 

In the same manner as man can improve the breed 
of his game-cocks by the selection of those birds which 
are victorious in the cockpit, so it appears that the 
strongest and most vigorous males, or those provided 
with the best weapons, have prevailed under nature, 
and have led to the improvement of the natural breed 
or species* Through repeated deadly contests, a slight 
degree of variability, if it led to some advantage, how- 
ever slight, w'ould suffice for the work of sexual seleC' 
tion ; and it is certain that secondai^ sexua] characters 
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are euiirLCiitly variable* In the same mannor as man 
can give be atity, according to his standard of taste, to his 
male poultry — can give to tlio Sebright bantam a new 
and elegant plumage, an erect and jieeuliar carriage— 
so it appears that in a state of nature female birds, by 
having long selected the more attractive males, have 
added to tlieir beauty* No doubt this implies power’s 
of discrimination and taste on tbe part of tbe female 
which will at first appear extremely improbahle; but 
I hope hereafter to shew that this is not the ease* 

From our ignorance on several points, the precise 
manner in which sexual selection acts is to a tJertain 
extent iinceidain* Nevertheless if those naturalists who 
already believe in the mutability of species, will read 
the following chapters, they will, I think, agree with 
me that sexual selection has played an important part 
in the history of tlic organic world* It is certain that 
with almost all animals there is a struggle between tlio 
males for the possession of the female* This fact is so 
notorious that it would be superfluous to give instances* 
Hence tbe females, supposing that their mental capacity 
sufficed for the exertion of a choice, could select one out 
of several males* But in numerous cases it appears as 
if it bad been specially arranged tliat there should bo 
a struggle between many males* Thus with migratory 
birds, the males generally arrive before the females at 
dbeir place of breeding, so that many males are ready 
to contend for each female* The bird-catchers assert 
that this is invariably the case with the nightingale and 
blat;kcap, as I am informed by Mr* Jenner Weir, who 
oonfirms the statement with respect to the latter species* 
Mr* Swayslandof P>righton, who has been in the habit, 
during the last forty years, of catching our migratory 
birds on their first arnvai, writes lo mo that he has 
never known the feniales of any species to arrive before 

s 2 



© Darwin Online http://darwin-online.org.uk/ 



200 the PETNCIPLES of part il 

tlieir males. Daring one spring be sbot thirty-nine- 
males of Ray’s wagtail {Btuhftm Raii) before lie saw \\ 
single female. Mr. Gould has ascertained by dissection, 
as he informs me, that male snipes arrive in this^ 
country before tho females; but this hai'dly concerns ug, 
as snipes do not breed here. In the ctise of fish, at the 
period when the salmon ascend our rivers, the males in 
large mimbers are ready to breed before the females. 
So it apparently is with frogs and toads. Throughout 
the great class of insects tho males ahnost ahvays^ 
emerge from the pupal state before the other sex, so 
that tiiey generally swarm for a time before any females 
can bo seen.^ Tho cause of this difterenco between 
the males and females in their periods of arrival and 
maturity is sufficiently obvious. Tlioso males whi(di 
annually first migrated into any country, or which in 
the spring were first ready to breed, or were the most 
eager, would leave tho largest number of offspring ; 
and these would tend to inherit similar instincts and 
constitutions. On the whole there can he no doubt that 
wji.h almost all animals, hi which the sexes are separate,, 
there is a constantly recurrent struggle between the 
males for the possession of tlic females. 

Our dilliculty in I'egard to sexual selection lies in 
understanding how it is that the males which conquer 
otner males, or those whicn prove the most attractive 
to the females, leave a greater number of offspring 
to inherit their superiority than the beaten and Ics^ 



^ Even with of plants iu wliieh the eexcB arc sejmrate, the male 
flowers are genemlly maturo beforH the female. Many liermaplii-odite 
plants are, as hiist nhewTi by C, K. Sprnngel, dichogainoiiH ; that is, 
their male and female organs are not ready at tJie same time, so that 
they cannot be Hclf-fextilised. Kow with suoli plaiita the pollen is 
genorully mat are in the same llower before the stigma, though there 
are M>me exceptional speeroH in which the female organs are maturo- 
before the male. 
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attracitive males. Unless this result should follow, the 
■characters which give to certain males an advantage 
■oyer others, could not ho perfected and augmente 
through sexual selection. When the sexes exist in 
■exactly equal numbers, the worst^eudowed males will 
ultimately find females (except where polygamj 
vails), and leave as many offspring, equally well fitted for 
their general habits of life, as the best-endowed males. 
Urom various facts and considerations, I formerly m- 
ferred that with most animals, in which secondary sexual 
characters are well developed, the males considerably 
■exceeded, the females in ri umber; and this does hold 
good in some few eases. If the males were to the 
females as two to one, or as three to two, or even in 
■a somewhat lower ratio, the whole affair would be 
■simple ; for the better-armed or more attractive males 
would leave the largest number of offspring. Eut after 
investigating, as far as possible, the numerical propor- 
tions of the sexes, 1 do not believe that any great 
inequality in number commonly exists. In most cases 
■sexual selection appears to have been effective m the 
following manner. 

Let us take any species, a bird for instance, ana 
■divide the females inhabiting a district into two equal 
bodies: tire one consisting of tho more vigorous and 
better-nourished individuals, and the other of the less 
vigorous and healthy. The former, there can be little 
doubt, would be ready to breed in the spring before the 
■ others ; and this is the opinion of Mr. Jenner Weir, who 
lias during many years carefully attended to the habits 
of birds, iHicre can also be no doubt that the most 
vio-ovons, healthy, and best-nourished females w'ould on 
•an average succeed in rearing tho largest number of 
offspring. The males, as we have seen, are generally 
Teady to breed before the females ; of the males the 
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strongest, and with some species the host armed, drive 
away the weaker males ; and the former wonld tlieu 
unite with the more vigorous and best-nourished fe- 
males, as these are the first to breed. Such vigorous' 
pairs would surely rear a larger number of offspring 
than the retarded females, which would be compelled,, 
supposing the sexes to be numerically equal, to unite- 
mth the conquered and less powerful males ; and this- 
is all that is wanted to add, in the course of successive 
generations, to the size, strength and courage of the- 
males, or to improve their weapons. 

But in a multitude of cases the males which conquer 
other males, do not obtain possession of tlie females, 
independently of choice on the part of tlie latter. The 
courtship of animals is by no means so simple and short 
an affair as might bo thouglit. The females are most 
excited by, or prefer pairing witli, the more ornamented 
males, or those which are the best songsters, or play the 
best antics ; but it is obviously probable, as has been 
actually observed in some eases, that they would at the 
same time prefer the more vigorous and liv(dy males,* 
Thus the more vigorous females, which are the first to 
breed, will liave the choice of many males; and though 
they may not always select the strongest or best armed, 
they will select those which m-e vigorous and w'ell armed, 
and in other respects the most attractive. Such early 
pairs would have the same advantage in rearing off- 
spring on the female side as above explained, and nearly 
the same advantage on the male side. AjuI this ap- 
parently has sufficed du2'ing a long course of generations 
to add not only^ to the strength and figlitinir’potvors of 



“ I liaxe received infomiafioa, licreaftcr to Ee given, to ihia effect 
with resix»t to poaltiy. Even with birila, sneli as pigeons, wliicli 
pair for life, the female, as I hear from Mr, Jeimer Weir, will desert 
her mate if he is injured or grows wcah. 
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tho males bnt likewise to tlieir various ornameute or 
other attractions. 

In tlie eoiiYerse and nmch rarer case of the males 
selecting particular femaleSj it is plain that those which 
w^ere the most vigorous and had conquered j^tliers, %vouM 
have the freest choice ; aud it is almost certain that tliey 
■would select vigorous as -ivell as attractive females. Such 
pail's would have an advantage in rearing offspring, more 
especially if the male had the power to defond the 
female during the pairing-season, as occurs with soine 
of the higher animals, or aided in providing for the 
young. The same principles ■timuld apply if both sexes 
mutually preferred and seletded certain individuals of 
the opposite sex ; suj)posing that tliey selected not only 
the more attractive, i»ut likewise the more vigorous 
inrliyidimls. 

Nmierical Proportion of the Tivo Sexes.— 1 have 
remarked that sexual selection would be^ a simple 
affair if the males considerably exceeded in number 
the females. Hence I was led to investigate, as far 
as I could, the proportions between the two sexes of 
as many animals as possible ; but the materials aro 
scanty. I will here give only a brief abstract of the 
results, retaining the' details for a supplementary dis- 
cussion, so as not to intcriere with the course of my 
are-ument. Domesticated animals alone afford the 
op'portunity of ascertaining the proportional numbers 
at birth; but no records have been specially kept for 
this purpose. By indirect means, however, I have 
collected a considerable body ol statistical data, from 
which it appears that with most of our domestic 
animals the sexes are nearly equal at birth. T’hus with 
race-horses, 25,500 births have been recorded during 
twenty-one years, and the male births have been to the 
female births as 99-7 to 100. With greyhounds the 



© Darwin Online http://darwin-Qnline.org.uk/ 



364 



THE rniNCiPLEs of 



I’AitT n. 



iuftqiiality is greater tlian with finy other animal, for 
<luiiiig twelve years, out of 6878 births, the male births 
have been as llO'l to 100 female births. It is, however, 
in some degree doubtful whether it is safe to inibr that 
the same proportional numbers would hold good under 
natural conditions as under domestication ; for slight 
and unknown differences in the conditions affect to a 
certain extent the proportion of the sexes. Thus with 
mankind, the male births in England are as 104*5, 
in Russia as 108*0, and W'ith the Jews of Livonia as 
120 to 100 females. Tho proportion is also mysteriously 
afl'ected by the circumstance of the births being le»iti* 
mate or illegitimate. 

For our present purpose we are concerned with the 
proportion ot the sexes, not at birth, but at maturity, 
and this adds another element of doubt ; for it is a well 
ascertained fact that with man a considerably larger 
proportion of males than of females die before or dui*ing 
birtli, and during tho first few years of infancy. So it 
almost certainly is w*ith male lambs, and so it may be 
wdth the males of other animals. The males of some 
animals kill each other by fighting; or they drive 
each other about until they become greatly emaciated. 
They must, also, whilst wandering about in eager search 
for the females, be often exposed to various dangei’s. 
W ith many kinds of fish the males are raneh smaller 
than tire females, and they are believed often to be 
devoured by the latter or by other fishes. With some 
birds the females appear to die in larger proportion 
tliau the males : tliey are also liable to be destroyed on 
their nests, or whilst in charge of their young. With 
insects the female larvae are often larger than those of 
the males, and would consequently bo more likely to be 
devoured : in some eases the mature females are less 
active and less rapid in their movements than the males. 
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i\m\ would not bo so well able to escape from clanger. 
HericOj with animals in a state of nature, in order to 
judge of the pic’k portions of the sexes at maturity, we 
must rely on mere estimation ; and this, except perhaps 
when the inequality is strongly marked, is hut little 
trustworthy. Nevertheless, as far as a judgment can 
be formed, \ve may conclude from the facts given in the 
supplement, that tlie males of some few mammals, of 
many birds, of some hsli and insects, considerably 
exceed in number the females. 

The proportion between the sexes fluctuates slightly 
during successive years ; thus with race- horses, for every 
100 females born, the males varied from 107'1 in one 
year to 92'6 in another year, and with greyhounds from 
llirS to 95’3. But Lad larger numbers been tabulated 
throughout a more extensive area than England, these 
fluctuations would probably have disappeared; and such 
as they are, they vvoiild hardly suffice to lead under 
a state of nature to the effective action of sexual selec- 
tion. Nevertheless with some few wild animals, the 
proportions seem, as shewn in the supplement, to fluc- 
tuate either during different seasons or in diflerent 
localities in a sufficient degree to lead to such action. 
Eor it should he observed that any advantage gained 
during certain years or in certain localities by those 
males 'which were able to conquer other males, or were 
the most attractive to the females, woukl probably be 
transmitted to the offspring and would not subsequently 
be eliminated. During tlie succeeding seasons, when 
from the equality of tlie sexes every male was every- 
where able to procure a female, the stronger or more 
attractive males previously produced would still have 
at least as good a chance of leaving offspring as the 
less strong or less attractive. 

Polygamy.— Tho practice of polygamy leads to the 
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same results as would follow from an actual inoqualitv 
m the number of the sexes; for if eac;h male seeur4 
two or more females, many males will not Le able to 
pair; aud the latter assuredly will he the weaker or 
less attractive individuals. Ifauy mammals and some 
tew birds are polygamous, but with animals belonging to 
the lower classes 1 liave found no evidence of this habit. 
J-tie i^ellectual powers of such animals arc, perhaps, 
not sufficreiit to lead them to collect and guard a harem 
of females. That some relation exists between polv- 
ganiy and the development of secondary sexual cha- 
racters appears nearly certain; and this“ supports the 
view that a numerical preponderance of males would 
be emiuently favourable to the action of sexual selection 
Nevertheless many animals, e.specially birds, which are 
strictly monogamous, display strongly-marked secondary 
sexual charact(jrs ; whilst some few animals, which are 
polygamous, are not thus (diaracteris(KL 

We will first briefly run through the class of mam- 
mals and then turn to birds. The gorilla seems to be 
a polygamist, and the male differs considerably from 
tlie female ; so it is with some baboons wliich live in 
herds containiug twice as many adult females as males, 
n bouth America the Mijeetes earaya presents well- 
marked sexual differences in colour, beard, and vocal 
organs, and the male generally lives wdtlr two or three 
wives : the male of the Cchus oafucinus differs some- 
female, and appears to be polygamous,^ 
hittle IS known on this head with respect to rriost other 
monkeys, but some species are strictly monogamous. 
Ihe ruminants are eminently polygamous, and they 



B 1 ISfri f-7 n; Brehn,, •IlUyt. Thierlcbeaf 
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more frequently present sexual tliffereiices than almost 
any other group of mammals^ especially iu their weapon s, 
but likewise in otlmr characters. Most deer^ cattle^ and 
sliee2> are polygamous ; as arc most untelopeSj tlioiigh 
some of the latter are monogamous. Sir Andrew 
Smith^j in speaking of the anteloijes of South Africaj 
says that in herds of about a dozen there was rarely 
more than one mature male. The Asiatic Aniilo])e 
saiga a]jf)ears to be the most inordinate p)olyganiist 
in the world; for Pallas® states that the male drives 
away all rivals, and collects a herd of about a liimdred, 
consisting of females and kids : the female is hornless 
and has softer hair, but does not otherwise differ much 
from the male. The horse is polygamous, but, except 
in his greater size and in the proportions of his body, 
differs but little from the mare. The wold boar, in his 
great tusks and some other characters, presents well- 
marked sexual characters ; in Europe and in India he 
leads a solitary except during the breeding-season ; 
but at this season he consorts in India with seyeral 
females, as Sir W. Elliot, who has liad large experience 
ill observing this animal, believes : whether this bolds 
good in Europe is doubtful, but is supported by some 
statements. The adult male Indian elephant, like the 
boar, passes much of his time in solitude; but when 
associating with others, *^it is rare to llnd,” as Er* 
Campbell states, '"more than one male witli a whole 

lierd of females/* The larger males expel or kill the 
smaller and weaker ones. I,’ he male diflters froin the 
female by his immense tusks and gi'eater size, strength, 
and eiidai'anco ; so great is the difference in these latter 

® * Bpicilegiji Zoolog; Fuso. xii. 1777, p, 29. Sir Antirow 

Smitli, " lltTiatriLlions ol the Zoology oi' S. AMca/ 1849^ pL 29, on tlio 
Kobiis. Owen, in his * AuLitoniy of Vertebrates ' (vol. iii. iStiS, p. C33)- 
gives a table ineidciitally showing whioli species of Antelopes pair and 
which are gregarioiis* j 
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iespe(!ts, tliat the niiiles wlieii caught are valued at 
twenty per cent, above the females.’ With other pachv- 
<iermatous animals the sej:os cliiler very little or not at 
all, and they are not, as tar as linown, polygamists. 
Hardly a single species amongst the Cheiroptera and 
hdentata, or in the great Orders of the llodents and 
Insectivora, presents well-developed secondary sexual 
differences ; and I can find no account of any species 
being polygamous, excepting, perlmps, the com men j’at, 
the males of which, as some mt-cateheis affinn, live 
with several females. 

^ The lion in South Africa, as I hear from Sir Andrew 
Smith, sometimes lives witli a single female, but gene- 
lally witlr more than one, and, in ono case, was found 
with as many as five females, so that lio is polygamous. 
He is, as far as I can discover, the sole polygamist in 
the whole group of the terrestrial Carnivora, and lie 
alone presents well-marked sexual characters. If; how- 
ever, we turn to the marine Carnivora, tho case is widely 
different ; for many species of seals offer, as wo shall 
heieafter sec, extraordinary sexual differences, and they 
are eminently polygamous. Thus the male sea-ele- 
pliant of the bouthern Ocean, always possesses, accord- 
ing to Pdron, several females, and tim sea-lion of Forster 
is said to be surrounded by from twenty to thirty females. 
In the North, the male sea-bear of S teller is accom- 
panied by even a greater number of females. 

AVith respect to birds, many species, the sexes of 
which differ greatly from each other, are oertairdy 
monogamous. In Gj-cat Britain we see well-marked 
sexual differences in, for instance, the wild-duck wliiclt 
pairs with a single female, with the common blackbird, 

? Dr. Oiiiupliell, in ‘ ZiHilo". Soi;,’ ISGl), p. 13 S. Rpr jm 
interesting paper, ty Lieut. Jciliusfoiie, in ‘I’roe. Asiatic Soe. of Biiitral ’ 
1868 . ^ ’ 
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and with tho bullfincli which is said to pair for life. So 
it is, as I am informed by Mr. Wallace, with the Chat- 
terers or Cotingidse of South America, and numerous 
other birds. In several groups I have not becii able to 
discover whether the species are polygamous or mono- 
gamous. Ijcsson say'S that birds ot paradise, so re- 
markable for their sexual diflerences, are polygamous, 
but Mr. W'allace doubts whether he had sufficient evi- 
dence. Mr. Salvin informs me that he has been led 
to believe that humming-birds are polygamous. The 
male widow-bird, remarkahle ior his caudal plumes, 
certainly seems to ho a polygamist.** I have been 
assured by Mr. Jeniier \Veir and by others, that throe 
starlings not rarely freipucnt the same nest ; but whether 
this is a case of polygamy or polyandry has not been 
ascertained. 

The Gallinacese present almost as strongly marked 
sexual differences as birds of paradise or humming- 
birds, and many of tho species are, as is well known, 
polygamous ; others being strictly monogamous. W; hat 
a contrast is presented between the sexes of the poly- 
gamous peacock or pheasant, and the monogamous 
guinea-fowl or partridge! Mtmy similar cases could 
be given, as in the grouse tribe, in which the males 
of the polygamous capercailzie and black-cock chffer 
greatly from the females ; whilst the sexes of the mono- 
gamous rod grouse and ptarmigan diher very little. 
Amongst the Cursores, no great number of species 
offer strongly - marked sexual differences, except the 
bustards, and the great bustard (^Otis iardet), is said to 



9 ‘ The Ihi 9 ’ vol. iii. 1861, p. 133, on tho Trogne Witlow-hirJ. Seo 
alKOon the Vidna axillaris, ibid, yoh ii. 1860, p. 211. (hi 
-amy of tho Capercailzie and Great Bnstard, see L. Lloyd, (,ame Lirds 
of Swoden,’ 1867, p. 19, and 182. Montagu and Selby speak oi the 
Ulaek Grouse as polygamous and of the Red Grouse as monogamous. 
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be polygamous. Witii tlie Gralktores, extremely few 
species differ sexually, but the ruff (Machetes pugnax) 
affords a strong exception, and tliis species is believed 
by Montagu to be a polygamist. Hence it appears 
that witJi bu’ds there often exists a close relation 
between polygamy and the deyelopment of stron^^ly- 
marked sexual differences. On asking Mr. Eartlett" at 
tiio Zoological Gardens, who has had such large ex- 
periemee with birds, whether the male tragopan (one of 
the Gallmacem) was polygamous, I was stniek by his 
auswormg, “I do not know, but should thiuk so from 
nis splendid colours/' 

_ It deserves notice that the instinct of pairing with a 
single female is easily lost under domestication. The 
wild-duck 13 strictly monogamous, the domestic-duck 
highly imlygamous. The Hev. W. I). Fox infonns mo 
that with some half-tamed wild-ducks, kept on a lar-o 
pond m his neighbourhood, so many mallards were shot 
by the gamekeeper that only one was left for every 
seven or eight females; yet unnsiiallv large broods 
were reared. The guinea-fowl is strictly monogamous! 
but Mr. Fox finds that his birds succeed best when he 
keeps one cock to two or three hens.* Canary-birds 
pair m a state of nature, but the breeders in Enfrland 
successfully put one male to four or five females • never- 
theless the first female, ns Mr. Fox has been assured 
IS alone treated as the wife, she and her voung ones 
being fed by him ; the others are treated as concubines 
i have noticed these cases, as it renders it in some 
degreo probable that monogamous species^ iu a state of 
nature, might readily become either temporarily or per- 
manently polygamous, ^ 



Pouil/’ 1S4R n' positivdy Omameiifel 

mltrj, ISIS, p. iibovt the eggs of the guinen.fowl being iufcrfilc 
raorc tlifin one femn-le kept ivitli the ^mo male. 
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Witli respect to reptiles and fishes^ too little is known 
of their hahits to enable us to speak of their marriage 
arrangements. The stiekle-back Gasterosteus), however, 
is said to be a polygamist and the male during the 
breeding-season differs conspicuously from the female. 
To sum up on the means through whicli, as far as 
\Y0 can judge, sexual selection has led to the develop- 
ment of secondary sexual characters. It has been shewn 
that the largest number of vigorous offspring wih bo 
reared from the pairing of the strongest and best-armed 
males, whiclr Imvo conquered other males, with the 
most \dgoroiis and best-nourished females, which aro 
the first to breed in the spring. Such females, if 
they select the more attractive, and at the same time 
vigorous, males, will rear a larger number of offspring 
than the retarded females, which must pair with the 
less vigorous and less attractive males. So it will he 
if the more vigorous males select tlio more attractive 
and at the same time healthy and vigorous females ; 
and this wdil especially hold good if the male defends 
the female, and aids in providing food for the young. 
The ad^^antage thus gained by the more vigorous pairs 
ill rearing a larger number of offspring lias apparently 
sufficed to render sexual selection efficient. But a large 
prepondoTance in number of the males over the females 
would be still more efficient ; whether the preponder- 
ance was only occasional and local, or permanent; 
wffiether it occurred at birth, or suhsequently from the 
greater destruction of the females ; or whether it in- 
directly followed from the practice of polygamy. 

The Male generaUy mere modified ihan the Feinale.— 
Throughout the animal kingdom, when the sexes differ 

Xoei Humpineys, ^ River Gardens,’ 1857, 
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from each other in external appearance, it is the male 
which, with rare exceptions, lias been chiefly modified ; 
for the femalo still remains more like the yonn^ of her 
own species, and more like tlie other members of the 
same group. The cause of this seems to lie in the 
males of almost all animals having stronger passions 
than tlie females. Hence it is the males tliat fight 
together and sedulously disjflay their channs before 
the females ; and those which are victorious transmit 
their superiority to their male offspring. Why tlie 
males do not transmit their characters to both sexes 
will hereafter be considered, Tliat the males of all 
mammals eagerly piirsue the females is notorious to 
every one. So it is \vith birds ; but many male birds 
do not so much pursue the female, as display their 
plumage, perform strange antics, and pour forth their 
song, in her presence. With the few fish which have 
been observed, the male seems much more eager than 
the female ; and so it is vdth alligators, and apparently 
with Batrachians, Throughout the enormous class of 
insects, as Kirby remar ks,^^ “ the law is, that the male 
shall seek the female,” With spiders and crustaceans, 
as I hear from tW'O great authorities, Mr, Elackwall and 
Mr, C, fepence Bate, the males are more active and more 
erratic in their habits than the females. With insE:!cts and 
crustaceans, when the organs of sense or locomotion are 
present in the one sex and absent in tho other, or when, 
as is frequently the ease, they are more highly developefl 
in the om? tlian the other, it is almost iuvariabiy the male, 
as far as I can discover, which retains such organs, or has 
theni most developed ; and this shews that the male is 
tho more active member in the courtship of the sexes, 

Kirby and Spence, ^ luti^idudioa to Entomolo^vd vol iil 182C 
p, 312. " 

One pflivtai tie Kymonopterotig insect (WestTfvood, ‘ Modem Class, 
of Insects/ v oL ii. p, IGO) foms an exception to Uio rule, as the mylc 
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The female^ on the other liand, with the rarest exeep- 
tiorij is less eager than the male. As the ilhistiions 
Hunter long age observed, she generally '‘requires to 
bo eourted ; she is coy, and may often be seen en- 
deavouring for a long time to escape from tlie male. 
Every one who has attended to the Iiabits of animals 
W'ill he able to call to mind instances of this kind, 
dodging from various facts, hereafter to he given, and 
from the results which may fairly be attributed to 
sexual selection, the female, thongii comparatively 
passive, generally exerts some choice and accepts one 
male in preference to others. Or she may accept, as 
iippearances W'Oiild sometimes lead ns to believe, not 
the male \vhi(di is the most attractive to her, but the 
one which is the least distastefiil. The exertion of 
i^ome choice on the part of the female seems almost as 
general a law as the eagerness of the male. 

We are naturally led to enquire why the male in so 
many and such w idely distinct classes has teen ren- 
dered ]nore eager than the female, so that he scarehes 
for her and plays the more active part in courtship. 
It w^onld ho no advantage and some loss of power if 
both sexes were mutually to search for each other ; but 
why should the male almost always be tlie seeker ? 
With plants, the ovules after i'ertilisation have to be 
nourisbed for a time ; hence the pollen is necessanly 
brought to the female organs— being placed on the 
stigma, through the agency of insects or of tlie wind, 



liE’is I'mlitrLC-ntaiy ’wing?, ond neyer qiiitts tlin cell in ^vll^ell it is born, 
will 1st the female has welt-cleveloped ’winga, Auckmin belie vefs that 
the feniijilea ttre impregnated by the males whic^h are b{iru in the 
cell =5 ivitk tliem ; but it is im;ch more probable that the feir-ales visit 
■other cells, and tims avoid close iuterbreedirig. We sUllII hcreallcr 
meet with a lew exceptional cases, in vaiinns da sacs, in vbicli thtr 
instead of the inrjle, is the seeker and ’weoer, 

Essay and 01:,)sei'vatioris/ Cfiiled by Owen, vol. i. ISSl, p. Ihi. 

YOL, J, T 
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or by the spontaneous moYements of the stamens ; and 
with the Algm^ &c., by the locomotive power of the 
antherozooids. With lowly-organised animals perma- 
nently affixed to the same spot and liaving their sexes 
separate, the male element is invariably brought to 
the female ; and we can see the reason why ; for the 
ova, even if detached before being fertilised and not 
requiring subsequent nonrisliment or protection, would 
be, from their larger relative size, less easily transported 
than tho male element* Hence plants and many of 
the lower animals arc, in this respect, analogous* The 
males of affixed animals having been thus led to emit 
their fcrtilLsing element, it is natural that any of their 
descendants, which rose in the scale and became lofio- 
motive, should retain the same habit, and should closely 
apj)roach the female, so that the fertilising element 
might not run the risk of a long transit through the 
waters of the sea* With some few of the lower ani- 
mals, the females alone are fixed, and with these tho 
males must ho the seekers. With respect to forms, 
of which the progenitors were priniordially free, it is 
difficult to understand why tho males should inva* 
riahly have acquired the habit of approaching the 
females, instead of being approached by them* But 
in all cases, in order that the males should be efficient 
seekers, it would be necessary that they should bo en- 
dowed with strong passions; and the acquirement of 
such passion wovd.d naturally follow from the more 
eager males leaving a larger number of offspring than, 
the less eager* 

The great eagerness of tixe male has thus indirectly 



Prof. Saclii^ (* T^ehrb^ich der Eutanik/ 1870, e. 6B3) In epeaking of 
tlio male and female reproductive cells j remarks, “ verb'alt sick die eiiio 
“ bei der Vordiiigung acliv, , * , die andei’c CTiiciicint bei der Yerein- 
** igung passiv.’’ 
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led to tlie much more frequent development of seoon- 
dary sexual cliaraetcrs in tlie male tbaii in the female* 
But tlie <leYelopoient of bucIi characters Y^ill have been 
much aidedj if the conclusion at which I arrived after 
studying domesticated animals^ can he trusted, namely, 
that the male is more liable to vary than the female* 
I am aware how diflicnlt it is to verify a conclusion of 
this kind. Some slight evidence, however, can be gained 
by comparing the two sexes in mankind, as man has 
been more f;arefully observed than any other animal. 
During the Novara Expedition a vast number of mea- 
surements of various parts of the body in different races 
were made, and the men were ibund in almost every 
case to present a greater range of variation than the 
women ; hut I shall have to recur to this subject in 
a future chapter. Mr, J. M'ood,^^' ^vho has carelully 
attended to tiie variation of the muscles in mau, puts 
in italics the conclusion that the greatest number of 
abnormalities in each subject is found in the males*'" 
lie had previously remarked that ‘"altogether in 102 
“subjects the varieties of redundancy were found to 
he half as many again as in females, contrasting 
“widely with the greater ff-equency of deficiency in 
“ females before described/' Professor Macalister like- 
wise remarks-^ that variations in the muscles are 
“ probably more common in males than females.'’ 
Certain muscles which are not normally present in man- 
kind are also more frequently developed in the male 
than in the female sex, although exceptions to this rule 

^ Eeise dor Novfira : Anthropolog. Theilf 1SG7, a. 216-269, The 
results w ere calculated by Dr. Wcisb£wh from measuremeuts made by 
Drs. K* SdieiKer and Schwarz. On the greater variahility of the males 
of domesticated animals, sec my ^ Variation of Animals and Plants 
under Domeatioationf voL ii. 1SG8, p* 75, 

16 i Efoceediiigs Royal Soo/ vol. xvi. July, 1868, p. 519 and 524. 

' Proc, Eoyal Irish Acfiwlcmy/ voL x. 1S68, p. 123. 
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nre said to occur. Dr. Biivt Wilder^® has tabulated 
tlie eases of 152 individuals with supernumerary digits, 
of which 8d were males, and 39, or less than half, 
females ; the re main in g 27 being of unknown sex. It 
should not, however, be overlooked that women would 
niore frequently endeavour to conceal a deformity of 
this kind thaii men. W hether tlie large proportional 
number of deaths of the male offspring of man and 
apparently of sheep, compared with the female offspring, 
before, during, and shortly after birth (see supplement), 
has any relation to a stronger tendency in the organs 
ot the male to vary and thus to become abnormal in 
structure or function, I will not pretend to conjecture. 

In various classes of animals a few exceptional cases 
occur, in which thq female instead of the male has 
acquired well pronounceti secondary sexual characters, 
sucli as brighter colonic, greater size, strength, or pug- 
nacity. ^Vith birds, as we shall hereafter see, there 
has sometimes been a complete transposition of the 
ordinary characters proper to each sex; the lemalea 
having become the more eager in courtship^ the males 
remaining comparatively passive, but apparently select- 
ing, as we may infer from the results, the more attractive 
females. Certain female birds have thus been rendered 
more highly colonied or otherwise ornamented, as well 
as more powerful and pugiiadous than the males, these 
chaiacteis being transmitted to the female offspring 
alone. 

It may be suggested that in some cases a double 
]n^ocess of selection has been carried on; the males 
having selected the more attractive females, and the 
latter the more attractive males. This process however, 
though it might lead to the modificatioii of both sexes^ 



^ MElS0achllK^^tts Medical Soc/ voK \l Xo, 3, ISGS, p. 9. 
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woiikl i\ot make tlie one sex diilerent from tke other j 
unless indeed their taste for the beautiful differed; but 
this is a supposition too improbable in the case of any 
auimalj excepting niaiij to be worth eon sidering- There 
are, however, many animalSj in which tho sexes resemble 
each other, both being furnisbed with the same orna- 
ments, which atialogy would lead us to attribute to the 
agency of sexual selection. In such cases it may be 
suggested with more plausibility, that there lias been a 
double or mutual process of sexual sedcctiou ; the more 
vigorous and precocious females having selected the 
more attractive and vigorous males, the latter having 
rejected all except tlie more attractive females. But 
from what we know of the habits of animals, this vieiv 
is hardly probable, the male being generally eager to 
pair with any female. It is more probable that the 
ornaments common to both sexes were acquired by one 
sex, generally the male, and then tjunsmitted to the off- 
spring of both sexes. If, indeed, during a lengthened 
period the males of any species were greatly to exc^eed 
the females in number, and then during another 
lengthened period under different conditions the reverse 
were to occur, a double, but not simultaneous, process 
of sexual selection might easily be carried on, by which 
the two sexes might he rendered widely different. 

We shall hereafter see tiiat many animals exist, of 
which neither sex is brilliantly coloured or provider! 
with special orEaments, and yet tho members of both 
sexes or of one alone have probably been modified 
tiirough sexual selection. The absence of bright tints 
or other ornaments may be tho result of variations of 
the right kind never having occurred, or of tlie animals 
themselves preferring simple colours, such as plain black 
or white. Obscure colours have often been acquirer! 
through natural selection for the sake of protection, aiul 
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the acquirement throiigh sexual seJection of conspicuous 
colours, may have been chocked from the danger thus 
incurred. But in other cases the males have probably 
struggled together during long ages, through brute 
force, or by the displa}'^ of their charms, or by both 
means combined, and yet no elfect will have been pro^ 
dueed unless a larger number of offspring were left by 
tlio more sncccssful males to inherit their superiority, 
than by the less successful males ; and this, as previously 
ihewn, depends on various complex contingencies. 

Sexual selection acts in a less rigorous manner than 
natural selection. The latter produces its effects by the 
life or death at all ages of the more or less successftj 
individuals, Death, indeed, not rarely ensues from tho 
conflicts of rival males. But generally the less success- 
ful male merely fails to obtain a female, or obtains a 
retarded and less vigorous female later in the season, 
or, if p(flygamous, obtains fewer females ; so that they 
leave fewer, or less vigorous, or no offspring. In re- 
gard to structures acquired through ordinary or natural 
selection, there is in most cases, as long as the condi- 
tions of life remain the same, a limit to the amount of 
advantageous modification in relation to certain special 
ends ; but in regard to structures adapted to make one 
male victorious over another, either in figliting or in 
charming the female, there is no definite limit to the 
amount of advantageous modifleation ; so that as long as 
the proper variations arise the woi^k of sexual selection 
will go on. This circumstance may partly account for 
the frequent and extraordinaiy amount of variahility 
presented by secondary sexual (jbaractoiu Nevertheless, 
natural selection will determine that characters of this 
kind shall not be acquired by ibe victorious males, 
which would be injurious to them in any high degree, 
either^by expending too much of their vital powers, or 
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by exposing them to auy great danger. The deyelop- 
ment, however, of certain stmetnies— of the horns, tor 
instance, in certain stags— has been earned to a 
l^onderful extreme; and in some instances to an 
extreme which, as far as the general conditions ot Jite 
are concerned, must bo slightly injurious to the male. 
Ih'om this fact we learn that the advantages which 
favoured males have derived from conqnei-ing other 
males in battle or courtship, and thus leaving a 
nnmerons progeny, have been in tlie long run greater 
than those derived from rather more perfect adaptation 
to the external conditions of life. We shall tether see, 
and this could never have been anticipated, that the 
power to charm the female has been in some few in- 
stances more important than the power to conquer other 
males in battle. 

LAWS 01’ lUHEKITANCE. 

In order to understand bow sexual selection has 
.acted, and in the course of ages has produced conspicuous 
results with many animals of many classes, it is neces- 
sary to bear in mind the laws of inheritance, as far as 
they are known. Two distinct elements are included 
under tlio term “ inheritance,” namely the trail smis.si on 
and the development of characters; but as these 
generally go together, the distinedon is often over- 
looked, We see this distinction in those characteis 
which are transmitted through the early years of life, 
but are developed only at maturity or during old 
afi-e We see the same distinction more clearly with 
secondary sexual characters, for these are transmitted 
through both sexes, though developed m one alone. 
Tlxat they are present in both sexes, is manifest when 
two species, having strongly- marked sexual characters, 
^re crossed, for each transmits the characters proper to 
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Its own male and female sex to the hybrid offspring of 
either sex. The same fact is likewdae manifest, when 
characters proper to the male are occasionally deve- 
loped m the female wien she grows old or becomes, 
diseased; and so conversely witli the male. A^ain 
characters occasionally appear, as if transferred froiir 
the male to the female, as when, in certain breeds of the- 
few], spurs regularly appear in the young and healthy 
females; but m truth they are simply developed in the 
temale ; for in every breed each detail in the structure- 
0 the spur is transmitted through the female to her 
male ofifsprmg In all cases of reversion, characters, 
are transmitted through two, three, or many generations, 
and are then under certain unknown favourable con- 
c itions developed. This important distinction between 
transinission and development will be easiest kept in 
mind by the aid of the hypothesis of pangenesis, whether 
or not It be accepted as true. According to this bvno- 
thesis every unitor cell of the body throws off gemmnfes. 
or undeveloped atoms, which are transmitted to the- 
Oflsprmg of both sexes, and are multiplied by self- 
division. They may remain undeveloped during the- 
early years of life or dui-ing successive generations; 
their development into units or cells, like those from 
winch they were derived, depending on their affinity 
for, and union with, other units or cells previously 
duve.[oped m the due order of growth, 

Inheriiance ai Correspording Periods of Life — ^ITi.s 
tendency is .veil established. If a new character appears 
in an ammaJ whilst young, whether it endures through- 
out life or lasts only Ihr a time, it will reappear, as a 
general nile, at the same age and in the same manner 
in the offspring. If, on the other hand, a new character 
appears at maturity, or even during old age, it tends. 
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to reappear in tlie offspring at the same advanced age* 
When deYiations from this rule oecm'j the transmitted 
characters much often er appear hefore tiiaii after the 
corresponding age* As 1 haye discussed this subject 
at sufficient length in auotlier y orV*' 1 will here merely 
give two or tlirce instanceSj for the sake ol recalling the 
subject to the reader’s mind* In several breeds of the 
Fowl, the chickens whilst covered w'itli down, the young 
birds in their first true plumage and in their adult plum- 
age, ditfer greatly from each tjther, as well as from their 
common parent-tojun, the Gtillu^ hanlciva i and thesu 
characters are faithfully transmitted by each breed to- 
their offspring at the corresponding period ot lile. For 
instance, the chickens of spangled Hamborghs, whilst 
covered with down, have a few dark spots on the liead 
and rump, but are not longitudinally striped, as in 
many other breeds; in their first true plumage, ^Ulicy 
“ are beautifully pencilled,’’ that is each feather is- 
transversely marked by numerous dark bars; but in 
their second plumage the feathers all become spangled 
or tipped ’\\ith a dark round spot,^ Hence in tliis 
breed variations have occurred and liavo been trans- 
mitted at three distinct periods of life. The Pigeon offei^s 
a more rcmarluihle case, because the aboriginal pareiit- 
spccies does not undergo with advancing ago any change 
of plumage, excepting that at maturity the breast 
becomes more iridescent ; yet there are breeds which 
do not acquire their characteristic colours until they 

‘ Tile Yniiatiori of Anmiala and Plants imder Domestication/ voL 
ii, 18GS, p. 75- In Uselabt e.hapt<^j bnt oiio?, the provisional liypothosie 
of pnug'encsis, e'iIxjvc aUinlcil to, is fully exjdained, 

Tlicse facts are given on Use liigh anihoTity of a i^reat ljn?cdoiv 
lUr* Teebay, in Tegctmeier’s ^ Ponltry Poole/ 1868, p. 158, On the 
characters' of chicbens of different and on the breeds of the 

pigeon, al hided to in the above paragraph, see ' Yariation of Animals,' 
^Sccl, vol. i. p* 160, 219 j vol, ii. p* 77* 
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have moulted twOj three, or four times ; and these 
modifications of plumage are regularly transmitted, 

Inheritanee at Corresponding Seasons of the Year, 
— 'With animals in a stnto of nature innumerable 
instances occur of characters periodically appearing at 
(lifferent seasons* We see this with the liorns of tho 
stag, and with the fur of arctic animals which becomes 
thick and white during the winter, Kumerous birds 
acquire bright colours and other decorations during the 
breeding-season alone. I can tbrow^ hut little light on 
this form of inheritance from facts observed under 
domestication* Pallas states, that in Siberia cloiuestic 
cattle and horses periodically become lighter-coloured 
during the winter ; and I have observed a similar 
marked change of colour in certain ponies in England* 
Although I do not know that this tendency to assume a 
differently coloured eoat during different seasons of the 
year is transmitted, yet it probably is so, as all shades of 
colour are strongly inherited by the horso* Nor is this 
form of inheritance, as limited by season, more remark- 
able than inheritance as limited by age or sex. 

Inheritanee as Limited % Sex,~The equal trans- 
mission of characters to both sexes is the commonest 
form of inheritance, at least with those animals which 
do not present strongly -marked sexual differences, and 
indeed with many of these. Put characters arc not 
rarely transferred exclusively to that sex, in which tliey 
first appeared. Ample eYidence on this head has been 
advanced in my worlv on Variation under Domestica- 



* NovHi species Qiijif] in pedum e Gliiiam oi-dine/ 177S, p. 7. On 
the tmnaini^^.sioii of colour by tho liorse, see ' Variation of Animals, &c. 
under Domestication,* vol. i. p. 51. Also vuh ii. p. 71, for a general 
dbeussion on Inheiifcauco as limited by Sex. 



© Darwin Online http://darwin-online.org.uk/ 



CfTAP. Till. 



SEXUAL SELECTION. 



283 



tion ; blit a few instances may iiere be given. Theio 
are breeds of the sl.ecp and goat, in which the horns 
of tlie male differ greatly in .shape from those ol the 
female i and these differences, acquired under domes- 
tication, are regularly transmitted to the same sex 
With tortoise-shell cats the females alone, as a general 
rule, are thus coloured, the males being rusty-red. 
With most breeds of the fowl, the characters proimr 
to each sex are transmitted to the same sex alone, bo 
general is this form of transmission that it is an ano- 
maly when we see in certain breeds variations trans- 
mitted equally to both sexes. There are filso certmn 
sub-breeds of the fowl in which the males can hardy 
be distino-uished from each other, whilst the females 
differ considerably in colour. With the pigeon the 
sexes of the parent-species do not differ in any externa 
character; nevertheless in certain domesticated breeds 
the male is differently coloured from the female. 
The wattle in tlie English Carrier pigeon and the crop 
in the Pouter are more highly developed in the male 
than in the female; and although these characters have 
been gained through long-continiicd selection by man, 
the difference between the two sexes is wholly due to 
the form of inheritance Avhicli has prevailed- tor it 
has arisen, not from, but rather in opposition to, the 

wishes of the breeder. □ i 

Most of our domestic races have been formed by the 
accumulation of many slight variations; and as some 
of the successive steps have been transmitted to otc 
sex alone, and some to both sexes, wm find in the 1 1 e- 
rent breeds of the same species all gradations between 
great sexual dissimilarity and complete similanty. in- 

Ur. Cliapuis, ‘ Le Pigem Toyagtur Bulge,’ 1S(15, p. S7. Iloitard 
CoihU/'Les Pigeons de VolRwo/ &c,, 18^4j p. 173, 



© Darwin Online http://darwin-online.org.uk/ 



284 



THE PEISCIPLE3 OP 



Part IU 



stances IiaYG already been given with the breeds of the 
fowl and pigeon ; an{i under nature analogous cases are 
of frequent occurreiice, Witii animals under domesti- 
catjon, but wliethor undei' nature I will not venture to 
say^ one sex may lose characters proper to it, and may 
thus come to resemble to a certain extent the opposite 
sex , for instance, the males oi some breeds of the fowl 
have lost their masculine plumes and hackles. On the 
other hand the dificrences between the sexes may be 
increased under domestication, as with merino sheep, in 
which the eives have lost their horns. Again^ characters 
proper to one sex may suddenly appear in the other 
sex; as with those snh-breeds of the fowl in which the 
hens whilst young acquire spurs; or, as in certain 
Polish sub-breeds, in which the females, as there is 
reason to believe, originally actpiired a crest, and sul> 
soqueiitly transferred it to the males. All these cases 
aie intelligible on the hypothesis of pangenesis ; for 
they depend on the ■ gemm ales of certain units of the 
body, alt iiough present in both sexes, becoming through 
the influence ot domestication dormant in the one scix ; 
or if naturally dormant, becoming dovelopoih 

ihere is one diilicult question which it will ho con- 
venient to defer to a future chapter; namely, whether 
a character at first de’\ eloped in both sexes, can be ren- 
dered through selection limited in its development to 
one sex alone. If, for instance, a breeder observed tliat 
some ot his pigeons (in which species characters are 
usually transferred in an equal degree to both sexes) 
varied into pale blue ; could ho by long-continued 
selection make a breed, in which the males alone should 
ho of this tint, wtiilst the females remained unchanged ? 
I will here only say, that this, though perhaps not 
impossible, wmild be extremely difficult ; for the natural 
result of breeding from the pale-blue males would be 
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to change liis whole stock, incliidiiig both sexcjs, into 
this tiiit» If, however, variations of the desired tint 
appeared, which were from the first limited in their 
development to the male sex, there would not be the 
least dhliciilty in making a breed characterised by the 
two sexes being of a different colour, as indeed has been 
effected with a Belgian breed, in which the males alone 
are streaked with black. In a similar manner, if any 
variation appeared in a female pigeon, which was from 
the first sexually limited in its development, it would 
be easy to make a breed with the females alone thus 
characterised ; hut if the variation was not thus originally 
limited, the process would ho extremely difficult, per- 
haps impossible, 

O71 the Eelatio7i hdiveen the period of Bevehjmient of a 
Character and its transmission to 07ie or to hath sexes, 
—Why certain characters should he inherited by both 
sexes, and other characters by one sex alone, namely by 
that sex in which the character first appeared, is in most 
cases quite unknown. We cannot even conjecture why 
with certain sub-breeds of the pigeon, black stri(e, though 
transmitted through the female, sliould be developed in 
the male alone, whilst every other character is equally 
transferred to both sexes. Why, again, with o^its, the 
toidoise-shell colour shoTihl, with rare exceptions, be 
developed in the female alone. The very same cha- 
racters, such as deficient or supermimemry digits, colour- 
blindness, &c., may wntli mankind be inherited by the 
males alone of one family, and in another family by the 
females alone, though in both eases transmitted through 
the opposite as Avell as the same sex.^ Although we 
are thus ignorant, two l ules often hold good, namely 

^ EefcrcnceB &Te given in my ‘ Variation of Animals under Domes* 
tieation/ v<j1. ii. p. 72. 
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that Yariations which first appear in either sex at a late 
period of lifej tend to be developed in the same sex 
alone ; whilst variations which first appear early in life 
in either sex tend to be developed in both sexes, I ani^ 
howevorj far from supjjosing that this is the sole de- 
termining cause. As I have not elsewhere discussed 
this subject, and as it has an important bearing on 
sexual selection, I most here enter into lengthy and 
somewhat intricate details* 

It is in itself probable that any character appearing 
at an early age ■would tend to he inherited equally by 
both sexes, for the sexes do not differ much in constitu- 
tion, before the power of reproduction is gained* On 
the other hand, after this power has been gained and the 
sexes have come to differ in constitution, the gem mules 
(if I may again use the danguage of pan genesis) which 
are cast off from each varying part in the one sex would 
be much more likely to possess the proper affinities 
for uniting with the tissues of the same sex, and thus 
becoming developed, than with those of the opposite 
sex. 

I was first led to infer that a relation of this kind 
exists, from the fact that whenever and in whatever 
manner the adult male has come to differ from the 
adult female, he differs in the same manner Irom the 
young of both sexes. The generality of this fact is quite 
remarkable : it holds good with almost all mammals, 
birds, amphibians, and fishes; also with many crus- 
taceans, spiders and some few insects, namely certain 
orthoptera and libel lulpe. In all these cases tlie varia- 
tions, through the aecnmnlation of which the male ac- 
quired his proper masculine characters,, must have oc- 
curred at a somewhat late period of life ; otherwise the 
young males would have been similarly characterised ; 
and conformably wdth our rule, they are transmitted to 



© Darwin Online http://darwin-online.org.uk/ 



Cu.\i>, YIII. 



SEXTFAL SELECTION* 



287 



and developed in tlie adult males alone* When^ on tlie 
other handj the adult male closely resemhles the young 
o£ both sexes (these, witli rare exceptions, being alike), 
lie generally resembles the adult female ; and in most of 
these cases the variations through vvliich the yoiing and 
old acquired their present charachn's, probably occurred 
in conformity with onr nilo during yoiitli* But theio is 
bci'e room for doubt, as characters are sometimes trans- 
ferred to the offspring at an earlier age than that at 
which they first appeared in the parents, so that the 
parents may have varied when adult, and have trans- 
ferred them characters to their offspring whilst young. 
There are, moreover, many animals, in which tlie two 
sexes closely resemble each other, and yet both difier 
from their young ; and here the chai'acters of the adults 
must have been acquired late in life ; ne^^ ertihelcss, 
these characters in appai^cnt contradiction to our rule,, 
are transferred to both sexes* We must not, however, 
overlook the possibility or even probability of succes- 
sive variations of tbe same nature sometimes occurring, 
under exposure to similar conditions, simultaneously in 
both sexes at a rather late period of life ; and in this case 
the variations vrould be transferred to the offspring of 
both sexes at a corresponding late age ; and there would 
be no real contradiction to our rule ol the variations 
which occur late in life being transferred exclusively to 
the sex in which they first appeared* This latter rule 
seems to hold true more generally than the second rule, 
namely, that variations which occur in either sex early 
in life tend to be transkuTed to both sexes* As it was 
obviously impossible even to estimate in how large a 
number of cases throughout the animal kingdom these 
two propositions hold good, it occurred to me to inves- 
tigate some striking or crucial instances, and to rely 
on the result 
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An excelleiit case for investigation is afforded hj the 
Deer Family. In all the species, excepting one^ the 
horns are developjed in the male aloiiGj though certainly 
transmittc^d through the female^ and capable of occasional 
abnormal development in lici\ In the reindeer, on tlie 
other hand, the female is provided with horns ; so that 
in this species, the horns ought, according to onr rule, 
to appear early in life, long before the tv\m sexes had 
arrived at maturity and had come to dilFer much in 
constitution. In all the other species of deer the horns 
Ought to appjear later i]x life, leading to their develop- 
ment in tlxat sex alone, in wliich they first appeared 
in the progenitor of the whole Family, Now in seven 
species, beloriging to distinct sections of the family and 
inhabiting different regions, in which the stags alone 
bear bonis, I find that the horns first appear at periods 
varying from nine months after birth ia the roebuck to 
ten or twelve or even more months in the stags of the 
six other hunger species*^ Uiit ivith the reindeer tlie 
case is widely different, for as I hear from Prof, Nilsson, 
who kindly made special enquiries for me in Lapland, 
the horns appear in the young animals witliiii four or 
five weeks after birth, and at the same time in both 
sexes* So that here w'e have a structure, developed at 

most iimisually early age in one species of the famih', 
and common to both sexes in this one species. 

In several kinds of antelopes the mtiles alone are 



T am much obliged to Mr. Oupplt^s for Jiaving made onquiriei; for 
mo in regard to the Kootuck and Rod Beer of Scotluiid from Mi . 
Robertson, tke expeiiciioed lioa(l-forHBt.er to the Marquis of Bread a.lbanc. 
In regtkid to Fallow-door, I am obliged to Mr. Eytoii aiul ot Joel’s for 
iiifomiatioTi. For tbe Cervns alees of N. Americui, sets ‘ I. and and \Valcr, 
ISdS, p. 221 aiid 25‘1; and for the C. Virgiuian.7is and etrongjflociToa of 
the same continent, see J. D. Caton, in ^ Ottawa Acad, of Nat. Sc. 
18GS, p. 13 . For Cer^m ]Hdi of Pegu, gee Lieut, Boavanj. ^ Proe. 
i^Kilog. Soc/ lSG7j p. 7G2. 
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proviclod with horiis^ wliilst in the greater miniber both 
sexes have horns. Witli respect to the period of de- 
velop ment, Mr. Ely til informs me that there lived 
at one time in the Zoological Gardens a young koodoo 
{Ant, strefBwerQs)^ in which species the males alone 
are horned, and the young of a closely-allied species, 
viz. the eland {Ant. OTeas)^ in wliich both sexes are 
honied. Now in strict conlbrmity with oiir rule, in the 
young male Ivoodoo, although arrived at the age of ten 
months, the horns were remai kahly small considering 
the size ultimately attained hy them: whilst in the 
young male eland, althongh only three montlis old, the 
horns were already very much larger tlian in the koodoo. 
It is also worth notice that in the ]nong-lmrned antelope,^^ 
in which species the horns, though present in Loth 
scxc^s, are almost rudimentary in the female, they do not 
appear until about five or six months afterbirth. With 
sheep, goats, and cattle, in which the horns are well 
developed in both sexes, though not quite equal in size, 
tliey can be felt, or even seen, at birth or soon after- 
wards.^'^ Our rule, however, tails in regard to some 
breeds of sheep, for instan<:o merinos, in which the rams 
alone arc horned; for I cannot dud on enquiiy,^^ that 



^ Ai'dilocapra Ameriaana, Owen, * Ail atomy of Vertebrates,’ Yol. 
iti. p. G27, 

I ] lave been, assured that the lionis of 11k e aliGop m Xortli Wales 
can fill ways be felt, and are sometimes even nn iiinli in lengtli, at birth. 
With cattle Yfsuatt si^y.s Cattle/ 1834, p. 277) that the prominence of 
the froTital. bone penetrates iho cutis at birth, ami tluit the horny 
mattei? !s soon formed over it. 

^ I am greatly indebted to Prof. VicEtor Carue for having made 
inquiries for me, from the higluEat authorities, with respect to the 
merino sheep ol Sj.fXoriy. On tiie Giiinea coast of AfrjtEa there is a 
breed of sheep in wJiieh, as witli merinos, the rfiius alone bcEar horns ; 
and Mr. WinwcMjd noi.ule infoi'ms me that iti tlie one case oKserveth ^ 
young ram born on Feb. iDth iirst showed Jioms or Marcli 6th, so 
tJiat in tbi^ instauee the dovolopment of the hums occiiiTed at a later 
VOL. I. U 
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the horns are developed later in life m this breed than 
in ordinary sheep in nliieh both sexc^s are liorned, Ihit 
with domesti(?atcd sheep the presemie or absence of 
liorns is not a firmly fixed character ; a certain proportion 
of the merioo ewes bearing small horns, and some ol the 
rams being hornless; whilst with oi'dinary sheep hornless 
ewes arc occasionally produced. 

In most of the species of the s[)iendid family of the 
Pheas^ints^ the males diller conspiciionsly from the 
femalc3Sj and they acquire their ornaments at a rather 
late period of life* The eared pheasant (CroBSoptilon 
am^itu7n)j liowever, offt^rs a remarkable exception, for 
both sexes possess the fine caudal plunreSj the large ear- 
tufts and the crimson velvet uhout the head ; and I find 
on enquiry in the Zoological Gardens that all these 
characters, in accordance with our rule, appear very 
early in life* The adult male can, however, be distin- 
gitisWd from the adult female by one (diaracter, namely 
by the jjresence of spui's ; anti conformably with onr 
rule, these do not begin to be developed, as I am assured 
by Mr. Baltic tt, before the age of six months, and even 
at this age, can hardly be distioguisbed in the two 
sexes.^ The male and female Peacock differ con- 



pcrlad of life, eoiiformably Vr'Itli onr nile, tlian in the WcloL slioop, in 
wliitsh Loiii sexes horned. 

In liiG cominoii poaeock (^Favo cridaim) tiic male alone po^.sc^es 
spni’y, whilst hotli sexes of the Java peacock (P. rnuUvu-s) ofi’er the 
Li'inisual case fit' bchii^ furnished with spurs. Hence I fully esp<:!eted 
ttiat iu the latter spt:GLes they would haye boon developed earlier in life 
than 111 the eoimnon peacodr* hut M. Hegt of Aiustordom iulomis me, 
tlmt with young bir(is of the previous year, loclouglug to both species, 
eoiupared on April 23rd, 1 8G9, there was no ditfereiieo in the develop- 
ment of the spurs. The spurs, Lowever^were as yet represented merely 
by slight knobs or eleyations. I presume tliat I shoubl Ijave.been in- 
fon-ned if any differenee in the rjito of development liad sulisciiuently 
been observed* 
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spieuoLi.sly from oaiv}i other in almost every part of tlieir 
plumage, exc-ept in the ehigant licad-crestj which is 
common to both eu^xes ; and this is developed very early 
in life, long before the other ornaments wiiieb arc cori- 
tined to the male* ^flie wild -duck ob'ers an analogous 
case, for the beautiful gi'een speculum on the wings 
is common to both sexes, though duller and soraewlmt 
smaller in the female, and it is developed early in life, 
whilst the curled taildeatliers and other ornaments 
peculiar to the male arc developed later. Between 
such extreme cases of close sexual resemblance and 
wide dissimilarity, as those of the Crossoptiion and 
peacock, many inter m(>diato ones could be given, in 
which the characters follow in their order of develop- 
ment oil]' two rules. 

As most insects emerge from tiieir pupal state in a 
mature condition, it is doubtful whether the period of 
dcvc^lopment deterniincs the transference of tlirur cha- 
racters to one or both sexes. But we do not laiow that 
the coloured sc^ales, for instance, in two specit^s of Imt- 
tcu'tlies, in one of w hiclr the st;xc\s differ in colour, whilst 
in the other they are alike, arc developed at the same 
relative age in the cocoon* Nor do we know whether 
all the scales are simultaneously developed on the wings 



Ir gome ottiei specie-s of the Duck Family thci apti^'uliim in the 
two sexes dill’ei'^ in a greaitjr ilt.'grce ; but I have not been able to dji^- 
cover whether its. full development ocenrs later in ilfb in the males of 
such species, thsn in the male of tlie common dnek, as ought to be the 
ease according to our rale. With the allied cucullatuft wc; have, 

however, a case of this kind : the two sexes difter conspicuously in 
geiiorjil plumage, and to a ep aside ruble degree in the spceulum, which 
is ])ure white in the male and greyish-white in tiie female. Now the 
ycniTig at first reseinblcj in all respects, the female, and have a 

greyish -white speculum, Init this becomes pure wkite at an earUer age 
than that at which tlie :-n3iilt male acquires his other more strongly* 
marked sexnal di.lTcrences in plumage : see Audubon, ^ Oriiiihologital 
Biegraphyd vol. iii. 1835, p. 219-250, 

u 2 
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of tlie same species of butterfly, in certain coloured 
marks are confined to one wliilst other marks are 
common to both sexes* A di [Terence of this kind in the 
period of development is not so improbable as it may 
at first appear; for with the Orthoptera, wliif^b assume 
their adult state, not by a single metamorphosis, but by 
a succession of moults, the young males of sonic species 
at fii’st resemble the females, and acquire their distinc- 
tive masculine characters only during a later moult. 
Strictly analogous cases occur during the successive 
moults of certain male crustaceans* 

We have as yet only c()iisidered the transference of 
characters, relatively to their period of development, with 
species in a natural state ; we will now turn to domes- 
ticated animals ; fi.rst touching on monstrosities and 
diseases* The p?‘esence of super n urn eraiy digits, and 
the absence of certain phalanges, must be dcteiToined 
at an early embryonic period — the tendency to profuse 
bleeding is at least congenital, as is probably colom*- 
blindness— yet these peculiarities, and other similar 
ones, are often limited in their transmission to one sex ; 
so that the rule that characters which are developed 
at an early period tend to be transmitted to both sexes, 
here wholiy fails. But this rule, as before remarked, 
does not appear to be nearly so generally true as the 
converse proposition, namely, that characters wliich 
appear late in life in one sex are transmitted exclii' 
sively to the same sex. From the fact ot the above 
abnormal peculiarities becoming attached to one sex, 
long before the sexual functions are active, w'e may 
infer that there must be a difference of some kind 
between the sexes at an extremely early age. With 
respect to sexually-limited diseases, w^o know^ too little 
of the penod at which they originate, to draw^ any 
fair conclusion. Gout, however, seems to fail under 
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onr rule; for it is generally caused by intemperance 
after early yoiitli, and is transmitted from the father 
to his sons iu a much more marked maimer than to his 
daugliters. 

In the various domestic breeds of sheep, goats, and 
cattle, the males differ from their respective females 
in the shape or development of tlieir horns, forehead, 
mane, dewlap, tail, and bump on the shoulders; and 
these peculiarities, in accordance with our rule, are not 
fully developed until rather late in life. With dogs, 
the sexes do not differ, except that in certain breeds, 
especially in the Scotch deer-hound, the male is much 
larger and heavier than the female ; and as we shall see 
in a future cliapter, the male goes on increasing in si:^e 
to ail unusTially late period of life, which will account, 
according to our rule, for his increased size being traiis- 
niittcd to his male offspring alone. On the other hand, 
the tortoise-shell colour of the hair, which is coniinod 
to fem^ile cats, is quite distinct at birth, and this case 
violates our rule. There is a breed of pigeons in which 
the males alone are streaked with blade, and thti streaks 
can he detected even in the nestlings ; hut they become 
mere conspicuous at each successive moult, so tliat this 
case partly opposes and partly supports the rule. With 
the English Carrier and Pouter pigeon the full develop- 
ment of the wattle and the crop occurs ratlier lato in 
life, and these characters, conformably with our rule, 
are transmitted iu full perfection to the males alone. 
The following cases perhaps come within the class pre- 
viously alluded to, in which the two sexes have varied 
in the same maimer at a rather late period of life, and 
have consequently transferred tlieir new characters to 
both sexes at a corresponding late period; and if so, 
such cases arc not opposed to our imle* Thus tliore 
are suh-hreeds of the pigeon, described by INeumeis- 
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br>tli sexes of which cliuiige colour after 
twice or thru'e^ as does likevviso the Almond Tumbler; 
HGyertbeless these changes^ though oecurriug rather 
late in life^ are common to both sexes* One variety 
of tho Canary-bird, it am el y the London Pme, offers a 
nearly an a logons case. 

With the breeds of the Fowl tho inheritance of various 
characters by one s<ix or by botli scxeSj seems generally 
determiueTl by tho period at which sueh cliamctors are 
developed. Thus in all the many breeds in which the 
ad alt male diflers greatly in colour from the female and 
from the athilt male parent-species, ho differs from the 
yoiing inal(}j so that the newly acquired characters must 
havo appeared at a rather late jjeriod of life* On the 
other It and with most of the breeds in which the two sext?s 
resemble each otheiy the youiTg are eoloTired in nearly 
the same manner as their parents, and this renders it 
probable that their colours first appearr^d early in liie* 
We have instances of this fact in all black and white 
breeds, in whit^h the yoiiTig and old of both sexes are 
alike ; Txor can it be maintained that tliere is sometijiiig 
peculiar in a black or wkite pliTraage, leading to its 
translbrencc to both sexes ; for the males alone of iiiaTTy 
natural species are either black or white, the females 
being very differently coloTired. With the so-called 
Cuckoo sub-breeds of the fowl, in which the feathers are 
transversely pencilled with dark stripes, both sexes and 
the chickens are colon red in nearly the same Tnanner. 
The laced plumage of the Sebriglit bantam is the same 
in both sexes, and in tho chickens the ft athers are tipped 
vnth black, which makes a near approach to lacing* 
Spangled Hamhurghs,how^ever, offer a partial exception, 

* Dajs GaiiEe dor Tiiubeni^iiclit/ 1837, s. 21, 24* For tLc oiiae of 
tlie streiikcd see Dr, Chapuia, Pigeon Yovftgour Beige/ 

18G5, p, 87* 
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for the two sexes^ thongli not qiiito tilikCj resemble each 
other more elosely than do the sexes of the aboriginal 
parent-species, yet they acquire their idiameteristie 
plumage late in life, for the ehiekens are distinctly 
pencilled- Turning to other characters besides colour : 
the males alone of the wild parent-species and of most 
domestic breeds possess a fairly well developed comb, but 
in the young of the Spanish fowl it is largely developed 
at a very invly ago, and apparently in consequence of 
this it is of unusual size in the adult females. la the 
Game breeds pugnacity is developed at a wonderfully 
early age, of which curious proofs could be given ; and 
this character is transmitted to both sexes, so that tlie 
hens, from their extreme pugnacity, are now generally 
exhibited in separate pens. With the foolish breeds the 
bony protuberance of the skull which supports the crest 
is partially develop) ed oven before tiio chickens are 
hatched, and the crest itself soon begins to grow, thongh 
at first feebly ; and in tins breed a great bony protu- 
berance and an immense crest cliaracterise the adults of 
both sexes. 

Finally, from what we have now seen of the relation 
whicli exists in many natural species and domesticated 
races, between tiie period of the development of their 
characters and the manner of their transmission — for 
example the stril^ing fact of the early growth of the 
horns in the reindeer, in which both sexes have horns, 
in comparison with their mutih later growth in the 
other species in wliich the male alone bears liorns 



*31 partiniilaxs and rfifertiTict^s on all these points rcspectmg 

tliC stJY^tral breeds of the Vowl, see * Variation of Animals and Ubmle 
under Domestication,’ voL i. p. 2o0, 256. In regard to the liiglicr 
aTiimals,. the sexual dilTcrenees wbieli have arisen under <lomeBticatiou 
are desciibed in the aarnc work liudc^r the head of each species. 
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— W 0 may conclude that one cauge^ though not the sole 
cause, of characters being exclusively inherited by one 
sex, is their development at a late age. And secondly, 
that one, though apparently a loss efficient, cause of 
characters being inherited hy both sexes is their deve- 
lopment at an early age, whilst the sexes differ but 
little in constitution. It appears, however, that some 
difference must exist betw(3eii the sexes even during an 
early embryonic period, for characters developed at this 
age not rarely become attached to one sex. 

Simimmy and condudin^ remarjes . — From the tore- 
going discussion on the various laws of inheritance, we 
learn that diameters often or even generally tend to 
become developed in the same sex, at the same age, 
and periodically at the same season of the year, in 
which they first appeared in the parents* Hut these 
laws, from unknown causes, are very liable to change* 
Hence the successive steps in the modification of a 
species might readily be transmitte^d in different ways ; 
some of the steps being ti'ansmitted to one sex, 
and some to both; some to the offspring at one age, 
and some at all ages. Not only are the laws of inherit- 
ance extremely complex, but so are the causes wdricb 
induce and govern variability. The variations thus 
caused are preserved and accumulated by sexual selec- 
tion, which is in itself an extremely complex affair, 
depending, as it does, on ardotn in love, courage, and 
the idvalry of the males, and on the powers of percep- 
tion, taste, and will of the female. Sexual selection will 
also be dominated by natural selection ibr the general 
welfare of tlie species* nonce the manner in which the 
individuals of either sex or of both sexes are affeeded 
tlirough sexual selection cannot fail to be complex in 
the highest degree* 
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Wiien variationa occur late in life in one sex, and are 
transmitted to the same sex at the same age^ the other 
sex and the young arc nec;essarily left unmodified* 
When they occur late in life^ but are transmittcal to 
both sexes at the same age, the young alone are left im* 
modified. Yariatioiis, however^ may occur at any period 
of life in one sex or in both^ and be transmitted to both 
sexes at all ages, and tiien all the individuals of the 
Species will be similarly modified* In the following 
chapters it will he seen that all these cases frequently 
occur under nature. 

Sexual selection can never act on any animal be- 
fore the age for reproduction has arrived. From 
the great eagerness of the male it has generally 
acted Oil this sex and not on the iemales. The males 
have thus become provided with weapons for fight- 
ing with their rivals, or Avith organs for discovering 
and securely holding the female, or for exciting and 
charming lier. When the sexes differ in these respects, 
it is also, as Ave have seen, an extremely general law 
that the adult male differs more or less from the young 
male ; and we may conclude from this fact tliat the 
successive variations, by whit*h the adult male became 
modified, have not generally occurred much before tho 
age for reproduction. Whenever some or many of the 
variations have occurred early in life, the young males 
will partake in a less or greater degree of the cha- 
racters of the adult males. Differences of this kind 
between the old and young males may be observed 
Avith many animals, for instan(io Avith birds. 

it is probable that young male animals liaA'^c often 
tended to vary in a manner Avhich Avouid not only have 
been of no use to them at an (iarly age, but Avouid liave 
been actually injurious, — as in tho acquisition of bright 
colours, which W'Ould have rendered them conspicuous 
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to flioir encmit.'Sj Or of stmc^tnreSj sneh as great Iionis, 
wliicli would have expended muck vital force in 
tkoir deyelopinent. Yariations of Idml occurj'ing 
in the young males will almost certuiuly have been 
eliminated tbrougk mitural selection* VVitb the adult 
aud experienced males, on the other hand, the advan- 
tage derived from the ac^qiitsition of such cliaracters, 
in their rivalry with other males, will often have 
more than connterhalanced exposaro to some degree 
of danger. 

As variations analogous to those which give to tlio 
male a superiority over other males in fighting, or in 
tinding* seimriiig, or cliarming the opposite sex^ AYOukl, 
it they happened to aiase in the female, be of no service 
to lim', they will not have been preserved throxigh 
sexual selection in tijis sex. "We have good evidence 
that with domesticated animals variations of all kinds 
are soon lost tlirongh intercrossing and accidental 
deaths, if not (carefully selected, (kjnsequentlyj varia- 
tions of the above kind, if they chanced to arise in 
the female, would be extremely liable to be lost ; 
and the females would be left unmodified, as far as 
these characters are concerned, excepting in so far 
as they were received through trail sference from the 
males. No doubt, if the leniales varied and trans- 
mitted their newly acquired charactei’S to their off- 
spring of both sexes, the charactei'S which were ad- 
vunfageous to the males avouM ho preserved through 
sexual selection, although they were of no use to 
the females themselves. lu this case, both sexes would 
be modified in the same maunen But I shall here- 
after have to recur to these more intiueate contin- 
gencies. 

Yaiiations occniTiiig late in life, and transmitted to 
one sex alone, have incessantly been taken advantage 
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of aiul accnmiilated througli sexual &ol(iction in rela- 
tion to the r(^ product ion of the spoeics ; therefore it 
appears, at first sight, an iinac{‘ountab]e fact that simi- 
lar variations have not frequently heen accumulated 
through natural solectionj in relation to ordinary habits 
of life. If this had occurred, tin; two sexes would frt> 
qiiently have hoon diffei'ently modiiled, for the sake, 
for instance, of captuiing prey or of escaping from 
danger. AYo have already seen and sliall hereafter 
meet with otlier instances of diffLicnces of this kind 
he tween the tw^o sexes, especially with the h>wcr ani- 
mals; but they are rare in the higher <;1 asses. We 
should, however, boar in mind tliat the sexes in the 
higher classes generally follow the same habits of life; 
and supposing that the males alone varied in a manner 
favouring their power of gaining subsisteueo, &c,, and 
transmitted such variations to their male offspring 
alone, these would acquire an organization superior to 
that of the ftmiales ; but it is probable that the females, 
from Laving tho same, gener al constitution and I'rom 
being exposed to the same conditions, would sooner or 
later vary in the same manner ; and as soon as this 
occurred, the variations would he equally pieservecl 
through natural selection in the two sexes, whicli W'Ould 
thus ultimately become like each other. Tlie case is 
widely difCerent with variations accumulated through 
sexual selection ; for the hahits of the two sexes iu 
relation to the reproductive fumdions are not the same, 
and sexually -transmitted modilicatious serviceable to 
the one sex would in it he preseiw^ed, whilst similar 
modifi(;ations would often he (piite useless to the other 
sex, and consequently would in this latter soon be lost. 

In the following chapters, I shall treat of the 
secoudary sexual characters in animals of all classes^ 
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and shall endeavour in each ease to apply the prin- 
ciples explained in the present chapter. The lowest 
classes will detain us for a very short time^ hut the 
higher aniinalsj especially birds, must he treated at 
considerable length. It should ho home in mind that 
lor reasons already assigned^ I intend to give only a few 
illustrative instances of the innumerable structures by 
the aid of which the male finds the female, or, when 
found, holds her. On the other hand, all structures 
and instintds by which the male conquers other males, 
and by which ho allures or excites the female, will he 
ililly discussed, aa these are in many w^ays the most 
interesting. 

Supplewtent on the froforiional miiiihers of the two sexes 
in animaiB hdonging to various classes. 

As no one, as far as I can discover, has paid atten- 
tion to the relative numbers of the tw’o sexes through- 
out the animal kingdom, 1 will here give such materials 
as I have been able to collect, although they are ex- 
tremely imperfect. They consist in only a few instances 
of actual enumeration, and the numbers are not very 
large. As the proportions are known with cerkiinty on 
a large scale in tlie case of man alone, I will first give 
them, as a standard of comparison, 

Man, — In England during ten years (from 1857 to 
1866) 707,120 children on an annual average have 
been horn alive, in the proportion of lOd’O males to 
100 females. But in 1857 the mj:de births through- 
out England wero as 105*2, and in 1805 as 104*0 to 
100. Loolting to separate districts, in Buckinghamshire 
(where on an average 5000 children are annually born) 
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tlie mean proportiou of male to fcitiale births, during 
tlio whole period of the above ten years, was as 102'8 
to 100; whilst in N. Wales (where the average annual 
births are 12,873) it was as high as IOG‘2 to 100. 
Taking a still smaller district, viz., Rutlandshire (where 
the annual births average only 730), in ]86‘1 the male 
births were as 114'G, and in 1862 as 97'0 to 100; but 
oven in this small district the average of the 7385 
births during the whole ton years was as [.04*5 to 100; 
tliat is in the same ratio as throughout England,^ 
The proportions are sometimes slightly disturbed by 
unknown causes ; thus Eroi. Fayo states “ that in 
“ some districts of ^Norway there has hoeo during a 
“ decennial period a steady defleieney of boys, whilst 
“ iTi others the opposite condition has existed.” In 
Franco during forty-four yc'ars the mahi to the female 
births have been as 106-2 to 100; but during tliis 
period it has occurred five times in one department, 
and six times in another, that the female births have 
exceeded the males. In Russia the average proportion 
is as high as 108'9 to 100.^ It is a singular tact that 
with Jews the proportion of male births is decidt'dly 
larger than with Christians : thus in Prussia the propor- 
tio.i is as 113, in Breslau as 114, and in Livonia as 120 
to 100; the Christian births in tiiese countries being 
the same as usual, for instance, in Livonia as 104 to 
100."“* It is a still more singular fact that in different 
nations, under difi'erent conditions and climates, in 
Naples, Prussia, Westphalia, Fiance and England, the 

‘ Twcnty-riinth Amitml Report of the Regiairar-Gcneral for 1866.’ 
In tliid report (p. xii) a spcoial deBCTURal table ih given. 

^ bor Norway and Rusaia, see absliact of Prof, Faye’s researches, 
in 'British and Foreign Modloo^Ciiimrg. Review/ Apiil, 18o7, p- 
34 ;l For France, tlie ' Amiuaiie pour I’An 1867,’ p. 213. 

34 regard to the Jews, bol- M. T?Jiu]'y, 'Ba X*oi de 1 roduction des 
Sexeii,’ 18 6 B, p. 25. 
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excess of male over female births is less when they are 
illegitimate than wbcti legitimate.^" 

In various parts of Europe, according to Prof. Faye 
and other authors, “a still greater prepondenmee of 
males would he met witlp if death struck both sexes 
“ in equal proportion in the womb and daring birth. 

But the fact is, that for evc;ry 100 still-boim females, 
'' we have in several countries from J 3 PO to 14P9 
still-born males/’ Moreover during the first four or 
five years of life more male chihlrtm die than females; 
“ for exainjde in England, during the first year, 120 
boys die for every 100 girls, — a proportion which in 
France is still more unfavourable.”^^ As a consequence 
of this excess in the death-rate of male children, and of 
tlie exposure of men when adult to various dangers, and of 
their tendency to emigrate, the le males in all old-settled 
countries, where statistical records have been kept,^ are 
found to pi'epondcrate considerably over the males. 

It has often been supposed that the relative ages 
of the parents determine the sex of tlie oftspring ; 
and Prof, Lcuckart^ has advanced what he considers 



^ Rabbagc, ^ Eilinbnrgh Joimial of Science/ 1829, yol. i. [i. SS: al^ 
p. 99, on still-born oJiiklvoii. On illegitimak^ diildren in England, 
ace * Report of RegiBtRir-OeTieTal tor 18dG/ xv. 

if* and Eoroign Medico-Chiruvg. Revievv'/ Apri.I, ]8f>7, p. 

348, Dr. St.nrk also Temfi.rkw ( ■ Tenth Arinnal Report of Births, Death k, 
&e,, in Scotland,^ ISGT, p. xxviu) that ’J hese examples msy suffice 
sTiyw that, at almost overy stage of life, the males in Bcotlari.d 
have a greater liability to death aiul a higher tleath-rate than tlje 
females. The fact, ho^^fiver, of this pt^euliarity being most strongly 
^lev eloped at that infantile period of life when the dresf?, food, and 
“ genci-LLl treatment of both Bexes tire alike, seeios to prove that the 
“ higher male d<j:!Lth-rLLte is an improseed, natural, Q.nd constitutional 
peculiarity due to sex alcnus.’^ 

VVitli the savci.ge G-unri-niys of PaTaguay, acoordiiigto tlie aetjurate 
Aziira v‘ V^jyages dans rAmeTupie merid/ tom. ii. 1 SOil, P^ bhj 
the women in proportion to the men are as 11 to 18, 

HH Beiiekart (in Wagner. ‘ Handworterbiich ^lur Phys/ B. iv. 1853, 
s. 774, 
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STxffieient tJvidoncCj with respect to man and certain 
domesticated animals^ to shew tliat this is one impor- 
tant lactor in the result. So again the period of 
impregnation has been tliongbt to be the efficient cause ; 
but recent observations discountenance this belief. 
Again, with inankind polygamy has been supposed to 
lead to the birth of a greater proportion of female 
infants; bnt Dr, J. Campbell"^ carefully attended to 
this subject in the l^arems of Siam, and lie (concludes 
that the proportion of male to female births is the 
same as from mcniogamons unions. Hardly any animal 
Jurs been rendered so highly polygamous as our English 
racc'-horseSj and we shall immediately see that their 
male and femtde fjfFspring are almost exacdly equal in 
number. 

J^orses. — Mr. Tegetmeier luiS betjn so kitul as to iahnlatc for me 
from t}j.e ' Biioing Calendar' tlie birttis of raec-liorses during a period 
of tweaty-oue yoariS, -viz. from 1S4G to 18G7 \ 1849 being omitted, 
as no rctiinis were that j-c^^r published. Tlie total births liavc 
been 25,580,^^ coubistitig of 12,768 males and 12,797 females, or in 
the proportion of 99'7 ft a ales to 100 females. As these numbers are 
tolerably largo, and as they are draAvti from all parts of Englarid, 
during sovoral }'ears, we may with much confidence conclude that 
with the domestic horse, or at. least with the race^horse, the two 
sexes are produced in almost equal numbers. The fluctuations in 
tlie propraiiotTS during successive years are closely like those which 
occur with mankind, tyhen a small and thinly-popnlated area is con- 
sidered \ thus in IB 5 6 the male horses were as 107T, and in 1BG7 
as only 92 '8 to 100 females. In the tabulated returns the propor- 
tions vary in cycles, for the males exceeded tlie fe in ales during six 
suocossivo years ■ and the females exceeded the males during two 



Anthropological RovIoav, Ajjvil, 1879, p-- oviii. 

During the last ok’veii yearw t\ record has been kept of the number of 
ULiU’eri whioh have proved burro u pi-emal.urely Kli|>ped their foah ; and it 
dcjsKjryeH notice, as shewing how inforiile tlioso fiighly-nurtured atid rather 
dosdy-iiiterbred animals have boooiuo, tiutt not far freun oiic-thiini of the 
mares fin led to p]'oduoe living foals. Thus during ISfifi, 809 mabi eolts 
and 816 fem:ile colts vvere born, and 748 mares failed to j>ro(hieo offspring. 
During lSb7, 83G males aad 902 females were born, and 794 mares tkiled. 
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perioils ca^h of four years i tlits, liowevcr, may be accidental ; at 
least i ca.n detect nothing of the kind with man in the dcceimiai 
table in the Eegistrar’s Eept>rt for 1866. I jnay add that certain 
mares, ami this holds gotxl with certain cows and with ^women, 
tend to produce more of one sex than of the other ; Mr. Wright of 
Yeldersley House, informs me that one of his Arab Tnares, though 
put seven times to different horses, produced seven fillies. 

_f>o^g._-Dnring a y>criod of twelve years^ from 1857 to 1808, the 
births of a large mimber of greyhounds, througliout England, have 
boon sent to tlio ^Fiehr newspaper- and I am agaii indebted to 
Mr. Tegctmeier for carcfolly tabulating tbe results. I’he j'oeorded 
birihs have been 6878, consisting of 3605 iTiales ami ^73 females, 
that is, in t)ie propoiiion of 110*1 males to 100 teruales. Hie 
greatest fluctnations occurred in 1864, when tbe proportion was as 
95*3 males, and in 1867, as 116-3 males to 100 females. The above 
average proportion of llO-l to lOO is probably nearly correct 1 ti the 
case of the greyhound, but wlicihcr it would hold with otboi* dornes- 
tica ted breeds is in some degree doubtful. Mr. Guppies has onquitcd. 
from several great breeders of dogs, and fmds that all without 
exception believe that females are produced in excess ■ he suggests 
that this belief may have arisen from females being less valued atid 
the consequent disripixuntment producing a stronger impression on 

the mind. , * i 

Sh^ep . — The sexes of sheep are not ascertained by agriculturists 

until several jiionths after biiih, at the period when tbo males a.rc 
castrated; so that tbe following returas do not give the proportions 
at birth. Moreover, 1 fmd that several great breeders in Scolland, 
who annually raise some thousand sheep, are firmly convinced that 
a larger proportion of males tlian of females die during the first one 
or two years ; tljcrefore tbo proportion of males would bo somewhat 
grealor at birth than at the age of castration. This is a remarkable 
coincidence with wlmt occurs, as we have seen, with mankind, and 
both cases probably depend on some c-onimon cause. T have re- 
ceived returns from four gentlemen in England who ha,ve bred low^ 
land sheep, chieny Lelccstcrs, during tbe last ten or sixteen years ; 
they amount altogetlior to 8.9G5 births, consisting of 4407 males 
and 4558 females ; that is in the proportion of 96*7 males to 100 
females. With respect to Clioviot and black-faced sheep lircd in 
Scotland T liave received rclums from six bi’eeders, two of them on 
a large scale, chiefiy for tbe years 1867-1869, but some of the 
returns oxlendirrg back, to 1862. Tli.e total number recorded 
amounts to 50,685, consisting of 25,071 males and 25,bl4 females, 
or in the proportioT^ of 97-9 males to KKl females. If we t.ake the 
English and Scotch returns together, the total number amounu 
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to 52, mo, <xymktmg of 29,478 males and 30,172 females, or as 
2 rl to 100, So that witli sLeep at tlte age of castration the fctmiles 
arc certamly in excess of the males; hi]t whcllier this wonld hold 
good at hii-tli is doubtful, owing to the greater liability in the males 
to early death.^^ 

^ Of Vatth 1 have received rctunis from nine gentlemen of 982 
births, too few to bo trusted ; these consisted of 477 bnlhcalves and 
d05 co>v-calves ; i,e, in the proportion of 94^4 males to 100 females. 
The Kev, A\\ D. Fox informs mo that in 1867 out of 34 calves lx>ni 
on^a farm in Derbyshim only one was a hull, hfr. Harrison Weir 
writes to me that he has enquired from several breeders of Piq^, and 
most of ^them estimate the male to the female births as' about 
7 to G, This same gentleman has bred EahUts for many years, 
and has noticed that a far greater number of bucks are produced 
than does. 

Of mammalia in a state of nature I have l>een able to learn very 
little, in regard to the common rat, T have received condicting 
statements. Mr. "R., hdliot of Laighwmo<3, informs me that a rat- 
catcher assured him that he had always found the males in 
great ^ excess, even with the. young in tl^e nest. In consequence 
of this, Mr, Elliot himself siibseq ne [it ly examined some hundred 
old ones, and found the statement true. Mr. F, Buckland h.as 
bred a largo number of white rats, and he also believes that the 
males greatly exceed the females. In regard to Moles, it is said 
that “ the males are much more numerous than the females 
and as the cat clung of these animals is a sjrecla]. occupation, the 
statement may perhaps be trusted. Sir A. Smith, in deseribing 
an antelope of 8, Africa (^KoJym remarks, that 

in the herds csf tliis and other species, the males are few in nnn^her 
compared with the fetnalcs; the natives helfeve that they are born 
in til is proportion; others helievet.bat the younger males arc ex- 
pelled from the herds, and Sir A. Smitli says, that tliough he has 
himself never seen lierds oonsi sling of young males alone, others 
afiirm that this does occur. It a.ppears probable that tiio young 
males when expelled ft'om t]]0 herd, woidd be likely to fall a prey 
to the many beasts of [irey of the country. 



am much iinkbted to Mr. € apples for hairing procured for me the 
above retni'iiH fj’om Scotlaml, hs well as some of the following returns on 
cattle, Mr, lb lilliot, of Laighwomi, first called my attention to the pre- 
mature deaths of the males— a ^liatoment siih.scquentlv' confirmed by Mr 
Aitohiftou and others, lo this hitter gentleman, and to Mr. Pa van, I owe 
my t]ifiTik.f for the larger roturus on sheep, 

boil, ‘ llisfory of British Quadrupeds/ p, 100. 

' Illustrations of the Zoology of S. Africa/ 1849, pL 29, 

YOTi, T, X 
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BIRDS, 

'With respect to tlie 1 received only one account, 

namely, that out of 1CK)1 eldckens of a highly-bred stock of Ooehi ns, 
roared daring eight years by Mr. Stretch, 487 proved males and 514 
females ; 'Le. as"l)4'7 to 100,. In regard to domestic pigeons there 
ia good cvidenco thattlic males arc produced in excess, or that their 
lives are longer; for these birds invar i ably pair, and. sit ig1o males, 
as Mr* Tegot'meier informs me, can always be jxirchasod cheaper 
than feTna’ics. Usually the two birds reared from the two eggs 
laid in the same nest consist of a male and female ; hat Mr, VlaiTiS(.>n 
Weir, will.) has betai so largo a breeder, says that he has ofmn bred 
two cocks from the same nest, and seldom two hms ; moreover the 
hen is generally tRe weaker of the two, and inore liable to perish. 
With respect to binls in a state of nature, Mr. Gould and ot.hers^ 
are convinced that the males are generally the more innriorons; and 
as the young males of many species resemble tlio females, the latter 
would 'nail irally appear to bfs the most luimcrons. Large murdmrs 
of plieasa.nts arc reared by Mr. Raktir of Lcadentiall from eggs laid 
by wild birds, and he informs Mr. Jenner Weir that four or hve 
males to one female are generally produced. An experienced ob- 
server remarks^ that in 8caiidinavia the broods of the capercailzie 
and black-cock contain more males th.un females; and that wil.h the 
Dabripa (a kind of ptarmigan) more males than fetnalcs attend the 
hks or jdaccs of courtship ; but this latter drcamstance is accounted 
for hy some observers by a greater numb or of hen birds being killed 
by vermin. From various facts given by Win to of Sclborui',^^ it 
seems clear that the males of tlic partridge must he in considerable 
excess in the south of England ; and I hu.ve l)oen assured that this 
is the case in Scotland. Air. W' eir on onquiring from the dealers 
who receive at cei'tain seasons large nimihers of ruffs (Machetes 
puijnax) was told that the males are much the most mimcrous. 
This same naturalist has also enquired for mo from the lurd- 
catchers, who amiually catch an astonishing nu Tuber of various small 
species alive for the Loiidoti market, and lie was unhesitatingly 
answered by an old and trustworthy to an, that with the chanilncli 
the uTales are in largo excess ; he thought as lilgh as 2 males to 



Brclim (' lllLi^t, Thierlebynf B, iv. s, 990) comes to the same con- 
clusion. 

On the (Uithority t>f L. Lloyd, ^ G:uue Birds of Sweden,^ 1867, p. 12, 

133. 

' Nat. Hist, of SclhcuriiE^,* letter xxix. edit, of 1825, voL i. p. 139* 
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1 female, or at:- least as as 5 to 3.'^^ Tlie males of tlio hlacfe- 
bird, lie likewise maintained, wore by far the most riumevons, whe- 
ther caught hj traps or netting at nig] it. These statomonLs 
may jijiparently he trusted, becaLise the same n3ati said that tJie 
sexes are about equal with, the lark, the twite (^Linuria montana)^ 
and goldhnch. On the oilior hand he is certain that T\T.th the 
tx^rmuon linnet, the females preponderate greatly, Init unequally 
dating dlderent years ; during some years ho lias found the females 
to Uie males as four to one. It should, howovo]’, he borne in mindj 
tliat the chief season for catcliing birds does not begin till Sep- 
tember, so tliat with some species partiai migrations may liave begun, 
and the hooks at this period often consist of hens alcme. llr. Salvin 
paid particular attetition to the sexes of the humming-birds in 
fJcntral America, and he is convinced that with, most of the species 
the males are in excess; thus one year he pjrocnred 2(>1 spocimciss 
Ijeionging to t.on species, and these coi'isisted of IGG maies and of 
3d females. With two fsther species the females were in excess : 
bnt the firoportions apparently vary either during ditibront seasons 
or in ditferent localities; ibr on one occasion the males of 
pi/J.oplerus hfrm.ileucurus were to tlie females as five to two, and 
on another occasion in exactly the reversed ratio. As hearing on 
this latter yiotnt, T may add, that Powys found in Corfu and 
Epirus the sexes of tlic challinch kecjiing apart, and ‘Hhe females 
“by far th.e most numerous;'' wldist in Palestine ili\ dristram 
tound the male Hocks appearing greatly to exceed the female in 
“number."*^ So again with the Quiscalus ^najor, Mr* G. Taylor^*' 
says, that in Florida there were very fevr females in |m>portlon to 
“ the males,’' w'hilst in Honduras the proportion was the tuher way, 
the species there having the char ae ter of a polygamist. 



FISH. 

With Fisb the proportional numbers of the sexes can be ascorf-.i-nocd 
only by catebing the in in the adult or ncaf ly adult stale; and there 



Mr. JcDoer Weir refieivod similar informalioti, od making enquiries 
during the tollowiug year. To show the mimbor of chaffinches caught, 1 
may iricntion that in there was .1 match lietwoen two experts ; and 

ini6 Ilia a caught iu n day 62, hihI another 40, male chaffinches. The greatest 
nu ruber ever caugJit by one man in a single day was '70. 

^ Hbis/ Tob ji* jx 2(30, as quoted in (4<.)ulifs ‘ Troohilidsc,' 1861, p* 

For the foregoing proportions, I am indobted to Mr. Sahdn for a table of 
his results, 

‘ ibis,’' 1860, p. 137 ; and 1867, p. 369. 

' Ibis,’ 1862, p. 137. 

X 2 
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3 re imiif ditUciilties m arriving at any jrLst conclusion.^* Infertile 
females might reiulily ho mistaken Ibr luale^Sj T)r. GiiTither has 
remarked to me in regard to trout. With some species i.hc n^alee 
are Ixslievcd to die soon after fertilising the ova, Wirh many sj>eeies 
the males are of miieli smaller size than the fern ales ^ so that a large 
number of males would escape iroin th.e satoe net hj which the 
females were caught. 11. Car bonnier,®^ who leis especially attended 
to the natural history of the j>ike (Esox luHus) states that many 
malesj owing to their small si/.o, are devoured by the larger females ; 
and he believes that the males of almost all fish are exposed from 
the same cause to greater danger than the females. Nevertheless 
it) the few eases in whieli the irroportional numbers have been 
actually observed, the males appear to be largely iu excess, f’hiis 
Jitn li* Tiuistj the superintendent of tlie Stormojitileld experi- 
ments, says that in 1865, out of 70 salmon first landed for the 
piiqrose of obtaining the ova, upwards of BO were males, Tn 
18 G 7 he again “calls attention to the vast dispjroportion of the 
“ males to the .females. We had at the outset at least ten males 
“ to one fcirialo/’ Afterwards sufficient females for obtaining ova 
were procured. He adds, “from the great proportion of the 
“ males, they are coustantly fighting and tearing each other on the 
“ spawning-l>edsf This di.sproportion, no doubt, can be accourited 
for in pa.rt, hut whether wholly is very dou.btfLil, by the males 
ascending the rivers before the females. Mr. h\ Huchland remai'ks 
iu regard to trout, tliat “it is a curious fact that the males prepoii- 
“ derate very largely iu number over the females. Tt invarmhly 
“ happens Uiat when the first rush of fish is made to tho net, there 
will be at least seven or eight males to one female found captive, 
“ 1 cannot quite account for this ; either the males are more numer- 
“ ous than tho females, or the latter sock safety by concealment 
“ rather than flight.’’ He theti adds, that by carefully searching the 
banks, sufficient females for obtaining ova can he foimd.^ Mr, TT. 
Lee informs me tliat out of 212 trout, taken for tliis purpose in Lord 
Portsmouth’s park, lf>0 were males and 62 females. 

With the C/yprinida; the males likewise seem to be in exeess ; 
hut several members of this Family, vis^., the caq>, tench, bream 
and mimiow, appear regularly to follow the practice, rare in the 



Leuckart quotes Bloch- (Wagner, HRndwnrtcrbudi tier Pliyi^,^ B, iv, 
1853, s. 775), that with hsli tltere are twice as many mules as fbnialtjs. 

^2 Quoted in the LFaniicrf March IS, 1869, p. 569. 

S3 £ Stormontflcld Piij.cicnlt.iu'al Esperimentsf 18G6, p. 26. The 
^ Ficlii ’ newspaper, June 29th, 1867. 

“ ^ Land and Water, ^ 1868, p. 41. 
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laiiimal khigdom, of jjolyamlry; for the fetnale whilst si>awnmj^ 
alwiiA's atteiuhid hy two iiialeSy oiio on each and in the case of 
the bi-eam hy three or four males. ^J^his fact is so well knoAvu, that 
it is a.lways recornmeBded to ^stock a pond with two male tenches 
to one fetnale, or at least with three males to two females. ith 
the minnowj an excellent ohaerver states, tlsat on the s]mwiiii.ig- 
heda the males are ten times as mimerons as the females ; when a 
feinnle coinos amon^jjst the mates, “ she is immediately pressed closely 
hy a male on each side - and when they have been in that situ a- 
tion for a time, are superseded by other two nudes.” ^ 



INSECTS. 

In this class, the Lepidoptera alone afford the means of jndgin:^ 
of the proportional mimhers of the sexes; for they have been col- 
lected with special care by many gtxid observers, and have been 
largely bred from the egg or caterpillar state, i had hoped that 
sornc breeders of silk-moths might have kept an exact record, ^but 
after writing to Erance and Italy, and consnitlTig various treatises, 
T cannot ffml that this has ever hcen done* The general opinion 
X appears to be that the sexes are nearly cqnal, hut in Italy as T hear 

from Professor Canestritii, many brecdi-rs are convinced tdiat the 
females are produced in excess. The same naturalist, however, 
informs me, that in the two yearly broods of the Ailanthns silk- 
moth (Bomhjx cynthiu), tlic males greatly xn'epondcrate iu the 
first, whilst iu the second the two sexes are nearly equal, or the 
females ratlier in excess. 

In regard to Butterflies in a state of nature, several observers 
have been much struck by the apparently enormous preix>ndera.nce 
[ of the males.^ Thus Kr. Bates, ^ in speaking of the species, no 

I less than about a Imndred in number, which inhabit the Upper 

I AmaKons, says that the males are much more nuim^rous than the 

I females, even in the proportion of a hundred to one. In North 

! Amoi'ica, Edwards, wlio had great cxperieDCC, estimates in the 

^ genus Bapilio the males to the females as four to one; and Mr. 



Yarrdl, ‘Hiat. British Fishes/ vol. i. 1836, p. 307 ; on the (TypnVm 
carplo, p. 331 ; ou the Tmcijt v.ulyaris, p. 331 ; on the Abramis bramu,_ p. 
336. See, fl.jr the minnow phos^inus), ^LoTidoii^s Mag. of hat. 

Hist/ vol. V. 1833, p. 383. ^ 

J.euekart quotes Meineoke (Wagner, ^ Handworterhudi der Phys.^ 
B. iv. 1853, s. 775) that with Bid Lei'll ies tho males arci three or four times 
as nmn crons as the females. 

I -The Naturalist ou the Amazons/ voL ii. 1833, p. 328, 347. 

I 
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Walfilsj wlio informed mo of tliia statement, says that -witli T. 
tarn-i^s this is eeitainly the case, Jn South Africa, Mr* R. 'I’rimen 
Ibund the males in excess in 19 species and in one of these, 
widch swarms in oi:en places, lie estimated the niimher of males as 
fifty to one female. With another species, in which the males are 
numerous in certain localities, he collected duritP^r seven years only 
five females* Jn the island of Eonrhon, M. Mai Hard states that 
the males of one species of Papilio are twenty times as numerous 
as the females,^® Mr* Trimen informs me that as far as lie has 
himself seen, or heard from others, it is rare for the females of any.' 
hnttorfiy to exceed in nimiher the males; but this is perhaps the 
case wdth three South A frican species* Mr. Wallace states that 
tlie females of 0-rnithoptera creesus^ in the JVlalay archipelago, ai'e 
more common and more easily caught tlmti the males; but this is 
a rare huttertly* 1 may here add, that in Hyf>cry th I'a, a genus of 
moths, Guon^o says, that from four to five females arc sent in 
collections from India for one male* 

When this subject of tlie proportional numbers of the sexes of 
insects was brought before the Entomological Society, it was’ 
generally admitted that the males of most Lefudofdera, in the 
adult or imago state, are caught in greater numbers tliau the 
females ; but this fact was attributed by various observers to tbe 
more retiring habits of the fern ales, and to the males emerging 
earlier from the cocoon* This latter ctreumstance is well known to 
occur with most Lepidoptera, as well as wltli other insects. So 
that, as M. Fersonnat remarks, the males of the domesticated 
Hornby X Yarna-mm^ arc lost at tiic beginning of the season, and 
the females at the end, from the want of mates. J cannot how- 
over persuade myself that these causes suffice to explain the g!Tiat 
excess of males in tlie cases, al)Ove given, of butterflies which are 
extremely common in tlieir native coinitri.es* Mr. Btalnton, who 
has paid such close attention during many years to the smaller 
moths, informs me that when he collected them in the imago state, 
he thought that tlie males were ten times as numerous as the 
lemales, hut that since he has reared them on a targe scale from the 
caterpillar state, he is convinced that .tlio females are tlie iimst 



Four of thesti oases are given by ]\'Tr* Trimcn in bis Ehopalocera 
Africff Australis*^ 

Quoted by Trimcn, ^ Transact. Ent. Soc*’ vol. v. part iv* 1BU6, p. 

• ^Transact, biim. Soc.^ voJ. xxv. p. 37* 

‘iTac* Eiitfunolog. Soc.^" Feb* 17th, 1BG8. 

QuoI.eii by Dr. Wallace in ’^Proc* Ent. Soc.' 3rd series, val. v* 1337* 
p. 487* 
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uurii.orons* Sevei^al cntoij[K>li>gists concur in tliis view. Mr. Doiiblo’ 
daj, h.owevci\ and. aonio other H j take an opjH.>f>iLc view, and are con- 
vinced that tliey have reared from tlio egg and caterpillar states a 
larger pro|wruoii of leales than of females, 

iiesidos the more active habits of tlie males, their earlier emerg- 
ence from the cocoon, and th.eir frequent t tig in soinc cases moie 
Of)cn statiofis, other causes may he assigned for an apparent or real 
diherence in the proportional numbers of the sexes of Lepidoyt- 
tera, wbeti captured in the imago state, and when reared from the 
egg or caterpillar stato» It is hcheved hy many breeders in Italy 
as 1 boar from Professor Oanestrlni, that th.e female caterpillar ot 
tlio silk-rnotlt suffers more from the recent disease than the male ; 
and Dr. Standi nger inlb r ms me that in roaring T xopidoptom more 
females die in tlie cocoon than males, Witli many species the 
female caterptilar is larger than the male, and a collector vH'Ould 
naturally choose the finest specimens, and tlms miintontionany 
collect a larger mimbor of females, ^'hree collectors liave told me 
that this was their practice; but Dr. Wallace is sure tliat most 
collectors take all the specimens which they can find of the rarer 
Idnds, which aloue arc wortli the trouble of rearing. Birds when 
surrounded by eatei-pillars would probably devour the largest ;^and 
Professor Caucstrini inlorms me tlijit in Italy some breeders believe, 
though on insufficient evidence, that in tlie tirst brood of the 
Ailauthus silk-motb, the wasps desti'oy a larger number oi lbc 
female than of the male caterpillars. Dr. Wallace furtlicr renuirks 
that female catcryjillars, from being larger tiiari the males, retjuire 
more time for tlieir development and consume more food and mois- 
ture; and thus they wmcld be exposed during a longer time to 
danger from ichneumons, birds, &C., and in times of scarcity Avould 
p>erish iu greater numbers. Hence it appears quite possible that, 
in a state of nature, fewer fe.male Deyiidoptcra may reach maturity 
than males; and for our special object we are concerned with the 
numbers at matunty, wd.i.eu tbe sexes are ready to propagate their 
kind , 

The maiuicr in whicb the males of certain moths congregate in 
oxt.raordinary numbers round a single feniaie, apparently indicates 
a great exoess of males, though this ffi.ct may iKU’haps be accminted 
for by tlie earlier emergence of tbe males from tludr cocoons. Mr. 
Stainton informs me that from t-welvc to twmnty inales may often be 
seen congregated round a female Elav^'dstci It is 

known that if a virgin Lasioca;-m:pa guerm^s or Satwrnia carjymi 
b(s exposed in a cage, vast numbers of males collect round her, 
and if coniiiied in a room will even come dowm the chimney to hei . 
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Mr. DoubledaT believes that }ie has seen, from fifty to a hundred 
males of both these speeies attracted in the course of a single day 
by a^fcmaic under confinemerit. Mr. Trlmen exposed in tie Isle 
of Wight a lx>^c in ivdiieh a female of the f^aaiocampa had been 
confined on the previous day, and five males soon endeavom'ed 
to gam admittance. M, Yerreaiis, in J\ustralia, having placed 
the female of a small Pomhyx in a box iri his ])ocket, was fol- 
lowed by a crowd of males, so tliat alioiit 200 entered the house 
with him. 

^Mr. Doiibledaj- has called my attention to Dr. Stand inger*s^ list 
of Lopidoptoraj which gives the prioos of i;he males and females of 
300 species or welhmarked varieties of (lOiopalooera) butterflies. 
The prices for liotli sexes of the very common species are of 
course the same; hut with 114 of the rarer species they ditier; the 
males being in all cases, excepting one, the cheapest. On an' ave- 
rage of the prices of the 113 species, the pirice of the male to that 
ol the female Is as 100 to 149; and this app>arently indicates that 
inversely the males exceed the females in mimher in the same 
proportion. About 2000 species or varieties of moths (ITeterocera) 
are catalogued, those wiblt wingless females being here excluded on 
account ol the difference in habits of the two sexes : of these 2000 
species, 141 differ in price accord Eng to sex, the males of 180 beino- 
cheaper, and the males of only 11 being dearer than the females” 
The average price of the males of tlie 130 species, to that of the 
females, is as 100 to 143. Witli res|)ect to tlie butterflies in this 
priced list, Mr. Donbleday thinks (and no man in England has had 
more experience), that tlierc is notliing in the habits of the species 
which can account for tlie di&erencc in the prices of the two sexes, 
and that it can he accounted for ordy by a.n excess .in the munVmrs of 
tlie males. Hut 1 am bound to add that Ih". Standinger himself, as 
he mlonnsmo, m of a differ cut opinion. He thinks that the less 
active hal.dts of tlie females and the earlier emergence of the males 
will account for his collectors securing a larger number of males than 
of females,, and consequently for the lower prices of the Ibimer, 
W'ith ^ respect to specimens reared from the caterpillar- state, T)r. 
Staiidmger believes, as previously stated, tfiat a greater number of 
fcrnalcs than oJ males die under confinement in the cocoons. He 
adds that with certain species one sox seems to preponderate over 
the other during certain years. 

Of direct observations on the sexes of I-opidoptera, reared cither 



Blanchard, ‘‘Metafnorphoti.es, Moeurs cl os Insects 18fJ8 p 225-326 
' Tepid opteren-Doubblettivn Liste,^ Berlin, No, x. 
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from eggs or caterpillars, I have received ojilj the few h;dlowing 
cases 


rho Rev. J, Hellins^^ of R:xotor reared, during 18GB, 
images of 73 gpeoios, wliioh consisted of 


Male-a. 


Fomaks. 


153 


137 


Mr. Albert Jones of Kltham reared, during 18G8, im- 
ages of 9 Kj-jeoies, which consisted of , * 


159 


126 


During 1869 lie reared imagos from 4 species, consist- 
ing of 


114 


112 


Mr. Buckler of Ems worth, Hants, du]n.ng 1869, reared 
images from 74 species, consisting of , . , , , , 


180 


169 


Dr, Wallace of Colchester reared from one - brood of 
Bofnbvx cynthia , * 


52 


48 


Dr, Wallaoe raised, from coooons of Bomb jx rernyisent 
from China, during 1869 ,, , 


224 


123 


Dr. Wallace raised, during 1868 .and 1SG9, from two 
lots of cocoons of Bombyx yama-iriai 


52 


46 


Total , 


934 ’ 


761 



8o tliat in these eight lots of cocoons and eggs, males were pro- 
duced in excess. Taken togctliei- tlie pro|X>rtion of males is as 
122 7 to 100 females^ But the numbers are hardly large enough 
to be trustworthy. 

On tlie, whole, from tlie above vaiious sources of evidence, all 
pointing to the same direction, I infer that witli most species of 
Lepidoptera, llie males in the imago state generally exceed the 
fcniales in numhor, whatever the proportions may be at their first 
emergence from the egg. 

With reference to the other Orders of insects, I have boon able 
fo collect very little reliable inform atb in. Wuth the stag-l:>cctie 
{Lucamus f^.€rvus) “ tiie males apj>car to be much more nnmerons 
“ than the females f bnt wlien, as Cornelius remarked during 1867, 
an unusual Tinmber of these btictles appeared in one pa.rt of Ger- 
immy, the females ax^peared to exceed the males as six so one. 
With one of the Elateridee, the males are said to he much more 
mimcirous than the females, and “two or three are often found 
“united witli one female so that here polyandiy seems to x^revaih 



This naturalist hag heeu se kind as to send me soma results from 
former yearSi in which the femaks seamed to preponderate ; bul: so manj 
of ilte figures were estimaios, that I found it impossible to tabulate thorn. 

Gunther’s ^Eeeord of Zoological Literature/ 18b 7, p. 260, On the 
excess of female Lucauus, ibid. p. 250, Ou the niij.les of Lueaiius in Eng- 
land, Westwood, ^ Modej'ii Clitss. of Insects,’ volh i+ lu 187, On tlie Siaaoniimi, 
ibid* x>. 172, 
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With Siagoninni ( Staph vUnidHT?), in which the i n ales arc furin siied 
wtth lioriLS, ^‘the females are far mom iiurtieroiis than the opposite 
sex/’ Mr. Jan Hou stated at the Kntomologieal Society that the 
females of the harlr- feeding vUloms arc so common as to 

he a pi ague j whilst the males arc .so rare as to be hardly known, 
in oU’jcr Orders, frorti imknown causes, hut apparently in sonre in- 
stances owing to jjartlienogenesiSj the males of ccifain species haye 
never been discovered or arc excessively rare, as witli several of f.ho 
Cynipidae.^^ In all the gall-making Cynipida^ known, to Mr. Walsh, 
Iho fciitales are I'onr or hve timeKS as numerous as the TViales ; and so 
it is, as he in forms rae, wuth the gall-making Cecidomyilas (Dipt era). 
With some common species of Sa-Av-hics (Tcnthredina^) Mr. if. 
Smith, has reared hundreds of S|)ecin\ons from larvae of all sizes, 
hut has never reared a single male on th.e other hand Curtis says/^ 
that with certain spec.ies (/Uhalia), bred by lum, the males to the 
females were as six to one ; wdillst exactly tlte reverse ocem-red with 
the mat. are insects of the same species caught in the lields. With, 
the Neurop>tera, Mr. Walsh states that in umriy, but hy no means 
in, all, the species of the Odonaions groupis (Ephemerioa), there is a 
great overplus of males : in the genns Hct^eriiia, also, die males are 
generally at leaat four times as mmierous as the feniaies. In certain 
species in the genus Gonrphus the males are equally oumcroiiB, 
wldlst hi tw^o other species, the females are twuce or thrice as 
miTTierous as the males. In some European, species of Psocus thou- 
sands of feniaies may be collected wdthont a single male, whilst 
with other spocios of tlm same genus both sexes arc common,*^ In 
England, Mr. Mac Lachlan lias captur^ed himdi-eds of tlie female 
Apedania rnuUd^ru, but has never seen the male : and of Barevs 
h-^emalis only four or five rriales liave been here seen.™ M^iOi n>ost 
of these species (excepting, as T have beard, wnth the Tenthredinte) 
there is no reason to suppose that the females are subject to parthe- 
nogenesis ; and tlms Ave see hovr ignorant ivb are on the canses of the 
apparent discrepaiiey m the proportional min-ihers of the two sexes. 

In the other Classes of the Artieulata I have been able to collect 
still less inforniation. "With Bpldors, Mr. Plackw^all, wdio has care^ 
fully attended to tliis class during many yeai's, writes to me that 
the males from their more en^atic habits arc more commonly seen, 



Walsh, in ^ Anruji'ieitn Entomologist/ voL i, 18G9, p. 103. F. Smith 
* Kecord of ZoologicHi Literature,’' 1807, p, 328. 

^ E:n-m Lriycts," p. 45-46, 

* Olj&er rations on N. Ameilciin Keiiroptera,^ by If. Hagen and B. i>, 
"Walsh, 'Proo. Ent. Soc. Philadelphia,' Oyt. 1863, p. 1G8, 223, 239. 

‘ Proc. Ent, Son. London,' fob. 17, 18G8. 
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and therefore appear to bo the more numerous. This is actually ttie 
case with a few S|weies ■ but ho montiotis several species in si^: 
genera, in which the fomahss appear to bo much more numereas 
tl^an tVje males 'l’h.e small size of the males in comparison with 
the females, which is soinotimes carried to an extreme degree, and 
tlj.eir widely different appearancOj may account in some instances 
for tlieir rarity in collections.'® 

Soine of tiie It»wer Crustaceans arc able to proi'fagate their kind 
ascxuallyj and tins will account for the extreme ra.rity of the males. 
Wi th some other forms (as -with 1 anais and Cypris) there is reason 
to beliovCj as Fritz Muller iri forms me, that the male is much shorter- 
lived than the femalCj -which, supposing the two sexes to Vie at lirst 
equal in nuteber, would explain Iho scarcity of the males. On the 
otlicr liand this same naturalist has invariably taken, on the shores 
of Brazil, far more males than females of the i)iastylid;e and of 
Cypridiiui; thus with a species in the latter genus, 63 specimens 
caught the same day, iriciuded 57 males; hut he suggests that this 
preponderance may be due to sorrie uriknowu {lilTercsucc in the hah its 
of the two sexes. With one of the higher Brazilian crabs, namely 
a Celasimus, Fritz Miiller found the males to be more mimerous 
til a II the females. The reverse seems to be the ease, according to 
tiic largo experience of Mr. C. fipeuee Bate, with six common British 
crabs, the nariios of which he has given me. 

On the Poiver of Natural Seledion io regulate the pro- 
fortional Nimhers of the Sexes, and Gemral fertility . — 
III some peculiar ctisesj an excess in the number of one 
sex over the other might he a great ad vantage to a 
specieSj as with the sterile females o£ social insects, or 
with those aTUTnals in which more than one male is 
requisite to fertilise the female, as with certain ciiri- 
podes and perhaps certain fishes. An inequality be- 
tween the sexes in these cases might have been acquired 
through natural selection, but from their rarity they 
need not here be further considered. In all ordinary 



Anotlicr great anthority in thim clas^, Prof. Thorell of Up.-ifiB ('^ On 
Europc;;m Spiderti," 186£f-70, part i. p. 30"]) !>peaks as if female spiderf^ were 
gentirally commoner than the 

See, on thi.^ subject, Mr. Pieka i’d-0;nnhridge, as qnc.ded in ‘Quarterly 
Journal of Sdeuce,’' I B6S, p. 429. 
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cases an inequality would be no adyantage or disad- 
vantage to certain individuals more than to others; and 
therefore it could hardly have resulted flora natural 
selection. We must attribute the inequality to the 
direct action of those unknown conditions^ which with 
mankind lead to the males being bom in a somewdiat 
larger excess in certain countries than in otliers, or 
which cause the proportion between the sexes to diftej 
slightly in legitimate and illegitimate biidbs. 

Let us now take the ease of a species producing from 
the unknown causes just alluded tOj an execss of one 
sex — we wall say of malc;s — these being superfluous and 
useless, or nearly useless. Cordd the sexes be equalised 
through natural selection? We may fed sure, from all 
characters being variable, that certain pairs would pro- 
duce a somewhat less excess of males over females than 
other pairs. The former, supposing the actual nutnber 
of the offspring to remain constant, would necessarily 
produce more females, and would therefore be more pro- 
ductive. On the doctrine of ehau<.‘cs a greater number 
of the oflspring of the more productive pairs would sur- 
vive ; and these would inherit a tendency to procreate 
fewer males and more females. Tims a tendency to- 
wards the equalisation of the sexes would be brought 
about. But our supposed species would by this process 
be rendered, as Just remarked, more productive ; and 
this would in many cases be far from an advantage ; 
for whenever the limit to the numhers which exist, de- 
ptmd.s, not on destruction by enemies, but on the amount 
of food, increased fertility wall lead to severer competi- 
tion and to most of the survivors being badly fed. In 
this case, if the sexes were equalised by an increase in 
the number of the females, a simultaneous decrease in 
the tiital number of the offspring would be beneficial ; 
and this, I believe, could be effected through natural 
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selection in the manner hereafter to he deseribcKh The 
same train of reason i]ig is applicable in the above, 
as well as in the following ctase, if we assume that 
females instead of males are produced in excess, for 
such females from not uniting with males would be 
superfluous and useless. So it would be with poly- 
gamous speciesj if we assume the excess of females 
to be inordinately great 

An excess of either sex, we will again say of tbo 
males, could, bowever, apparently be eliminated through 
natural seleetian in another and indirect manner, namely 
by an actual dimirnition of the males, without any in- 
crease of the females, and consequently without any 
increase in the productiveness of the species* d'rom 
the variability of all characters, we may feel assured 
that some pairs, inlmbiting any locality, would ])rodiice 
a rather smaller excess of superfluous males, but an 
equal number of productive females* When the off- 
spring from the more and the less male-productive 
parents were all mingled together, none would have any 
direct advaDtage over the otliers; but those that pro- 
dm^ed few superfluous males would have one great 
indirect advantage, namely that their ova or embryos 
would probably be larger and finer, or theh young 
better nurtured in the womb and afterwards. We see 
this principle illustrated with plants; as those which 
hear a vast number of seed produce small ones; whilst 
those whMi bear comparatively few seeds, often produce 
large ones well-stocked with nutriment for the use of the 
seedlings.’^^ Henee tho offspnng of the parents which 
had wasted least force in producing superfinous males 



I have often been jstrutsk with the fact, that in HOveral E^pecies of 
Frimola the Jioctlii in the capsules which ooiLtiiiiicd only a few waro 
very much larger titan the uumeious seeds in the moi-e productive 
capsules. 
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would be the inost likely io survive, and would inherit 
the same tendeii(;y not to prodiK;e siiperfliioiis males, 
whilst retaining; their full Icrtility in tlie [)roductit>n of 
females. So it would be with the convejse case of the 
female sex. Any slight excess, howcvt;r, of either sex 
could hardly he chocked io so indireet a manner. Nor 
indeed has a considerable inequality between the sexes 
becm ahvays prevented, as w'e liave seen in some of the 
eases given in the previous discussion. In these eases 
the unknown causes wdihdi determine the sex of the 
emhryo, and which under certain conditions lead to 
the production of one sex in excess over tlie other, have 
not been mastered by the survival of (hose varieties 
which W’Cre subjected to the least waste of organised 
matter and force by the produt'tion of superfluous indi- 
viduals of either sex. Nevertheless vve may conclude 
that natural selection wu 11 always tend, though some- 
times inefficiently, to equalise the relative numbers of 
the two sexes. 

Having said this much on the equalisation of the 
sexes, it may he well to add a few remarks on the regula- 
tion through natural selection of the ordinary fertility 
of species, Mr* Herbert Spencer has shewn in an able 
discussion that with all organisms a ratio exists be- 
tween what he calls individuation and genc?sis; when(‘e 
it follows that beings wdiich consume niueh matter or 
fori^e in their growth, eomplieated stnictvire or activity, 
or which produce ova and embryos of Jaigo size, or 
will oh expend much energy in niirtnriug their young, 
cannot be so productive as beings of an opposite nature, 
Mr. Speneer lurther shews that ininoi* differences in fer- 
tility will be regulated thiough natural selection* Tims 
the fertility of each species will tend to increase, from 



^ Principles of Biology,* vol. ii. 1867, chaps, ii -xi. 
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the more fertile pairs prodiieiog a larger number of off* 
springs and these from their mere number will have the 
best ehaiice of surviving^ and will transmit their ten- 
dency to greater fertility. The only check to a con- 
tinued aiigm{mtation of fertility in each organism seems 
to be cither the expenditure of more power and the 
greater risks iim by the parents tbat prtjdnce a more 
ivumeroiis progeny, or the contingency of very numerous 
eggs and young being produced of smalltM' si^sCj or less 
vigorous, or stibsequcntl y not so well mirtnred. To 
strike a balance in any case between the disadvantages 
wliich follow from tlui j^roductioii of a numerous pro- 
geny, and the advantages (such as the escape of at least 
some iodividnals from various dangers) is quite beyond 
onr power of Judgment. 

W'heo an organism has once been rendered extremely 
hudik?, how its fertility can l>e reduced tlirough natural 
selection is not so clear as how this capacity was first 
acquired. Yet it is obvious that if individuals of a 
species, from a dec^rease of their natural enemies, were 
habitually roared in larger numbers than coidd be sup- 
])orled, all the members would suffer. NeTertlieless the 
offspring from tlui less fertile parents would have no 
direct advantage over the offspring from the more fer- 
tile parents, when all were mingled together in the 
same district. All the individuals would mutually tend 
to starve each other. The olf^piing indeed of the less 
fertile parents would lie under one great disadvantage, 
for from the simple fact of being prodnctMl in smaller 
numbers, they would be the most liable to extermina- 
tion. Itidirectly, however, they would jjartake of one 
great advantage ; for under the supposed condition of 
severe competition, when all were pressed for food, it is 
extremely probable that those individuals which from 
some variation in their constitution produced fewer eggs 
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or would produce them of gi'eater size or vigour ; 

aud the adults reared from such eggs or young would 
manifestly have the best chance of surviving, and 
would inherit a tendency towards lessened fertility* 
The parents, moreover, which had to nourish or provide 
for fewer olFsprirtg would themselves be expos^id to a 
less severe strain in the struggle for existence, and 
would have a better chance of surviving* By these 
steps, and by no others as far as I can see, natural 
selection under the above conditions of severe com- 
petition for food, would lead to the formation of a new 
race less fertile, hut better adapted lor survival, than 
the pai‘ent-race* 
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CHAPTEE IX. 

SECO^^l:^AEY Sexual Cttaeactee.s ix the- Lowee Clas^iks of 

THE AxIMAL 

Thcfic ctiaracters absent in tho lowest ciasses — Brilliant colours — 
Mol lusca —Annelids — Crnstaceaj seeondar}^ sexual characters 
strongly developed ; dimorphism ; colour ■ characters not acquired 
before niamrity — Spiders, sexual coloiii's of; stridiilation by tlie 
male s— M y r iapoda^ 

In the lowest classes the two sexes are not rarely imited 
in the same iiidiyidiial^ and therefore secondary sexual 
characters cannot be developed* In many cases in which 
tlie two sexes are separate, both are permanently at^ 
tached to some support, and the one cannot search or 
struggle for the other* Moreover it is almost certain 
that these animals have too imperfect senses and 
much too low mental powers to feel mutual rivalry, 
or to appreciate eaeh other's beauty or other attrac- 
tions* 

Hence in these classes or siih-hingdoms, such as the 
Protozoa, Occlenterata, Ecbiiiodermata., Scolecirla, true 
secondaiy sexual characters do not occur ; and this fact 
agrees with the belief that such characters in the 
higher classes have been acquired through sexual selec- 
tion, which depends on the will, desires, and choice of 
either sex* Kevertlieless some few appai^ent exceptions 
occur; thus, as I hear from Dr* Baird, the males of 
certain Entozoa, or interual parasitic worms, differ 
slightly in colour from the females ; but we have no 
reason to suppose that such diiTerences have been 
augmented through sexual selection* 

VOL, I. Y 
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Many of the lower animals, whether hermaphrodites 
or with the sexes separate, are ornamented with the 
most hrilliant tints, or are shaded and striped in an 
elegant manner. This is the case with many corals 
and sea-anenionies (Actiniae), with some jelly-fish (Me- 
diisee, Porpita, with some Planari^, Aseidians, 

mimerons Star-fishes, Echini, ; but we may tionclude 
from the reasons already indicated, namely the union 
of the two sexes in some of these animals, the per- 
manently affixed condition of others, and the low 
mental powers of all, that such cohmrs do not serve 
as a sexual attraction, and liave not been acquired 
through sexual selection. With the higher aruTnals 
the case is very difierent ; for with them when one sex 
is much more brilliantly or conspicuously coloured 
than the other, and there is no difference in tlie 
liabits of tliG two sexes which will account for this 
difference, we have reason to i)clieve in tho iniluence 
of sexual selection ; and this belief is strongly con- 
firmed when tlie more ornamented individuals, which 
are almost always the males, display their attractions 
before the other sex. We may also extend this con- 
clusion to both sexes, when coloured alike, if their 
colours are plainly analogous to those of one sex alone 
in certain other species of the same group. 

How, then, arc we to account for the beautiful or 
even gorgeous colours of many animals in the lowest 
classes ? It appeal's very doubtful whether sudi colours 
usually serve as a protection ; but we are extremely 
liable to err in I'egard to characters of all kinds in 
relation to protection, as will be admitted by every ono 
who has read Mr. Wallace's excellent essay on this 
subject. It would not, for instance, at first occur to 
any one that tho perfect transparency of the Medusas, 
or jelly-fishes, was of the highest service to them as a 
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protection ; but wlion we arc reminded by Hackel tliat 
not only the meduKye but many floating mollusca, crus- 
taceans, and eyeu small cK^eanio 11 sixes partake of this 
same glass-liko structure, ^ve can hardly doubt that 
they thus escape the notice of pelagic birds and other 
Giiemies. 

Notwithstanding our ignorance how far colour in 
many cases serves as a protection, the most probable 
view ill regard to the spleiidi^l tints of many of the 
lowest animals seems to be that their colours are the 
direct result either ol the chemical nature or the niinute 
structure of their tissues, independently of any benefit 
thus derived. Hardly any colour is fiiier than that of 
arterial blood ; but thei'e is no reason to suppose that 
the colour of the blood is in itself any advantage ; and 
though it adds to the beauty of the maiden’s cheeky no 
one will pretend that it has been acquired for this pur- 
pose. So again Avitii many aiiimaJs, (^specially the lower 
ones, the bile is richly coloured ; thus the exti'enie 
beauty of the Eoli<la^ (naked sea-slugs) is chiefly due, as 
I am informed by Mr. Hancock, to the biliary glands 
seen through the translucent integuments ; this beauty 
being probably of no service to these animals. The 
tints of the decaying leaves in an American forest are 
described l>y every one as gorgeous; yet no one sup- 
poses that these tints are of the least advantage to 
the trees. Bearing in mind how many substances 
(dosoly analogous to natural organic compounds have 
been rcceutly formed by chemists, and winch exhibit 
the most splcmdid colours, it would liave been a strange 
fact if substances similarly coloured had not often 
originated, iiideptmdently of imj useful end being 
iljus gained, in tli^) complex laboratory of living 
oi'ganisTns* 

Y 2 
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TJw mh-hingdo}7i of the Molkisca . — Thmiigbout this 
great division (taken in its largest acceptation) of tlie 
animal kingdom, secondary sexual cbaracters, such as 
we are here considering, never, as far as I can discover, 
oc<nir. ]Sior conld they be expet^ted in tbe three lowest 
classes, namely in tbe Ascidians, Folyzoa, and iilracbio- 
pods (constituting the Molliiscoida of Huxley), for most 
of tlieso animals are permanently affixed to a support 
or bave tlieir sexes united in the same iudividnak In 
tbe Lamellibranchiata, or bivalve shells, liermapliro 
ditisTn is not rare. In the next higlier class of the 
Gasteropoda, or univalve shells, tbe sexes are eitlier 
united or separate. Hut in this latter case tbe males 
never possess special organs for finding, securing, 
or charming the females, or for fighting with other 
males. The sole external difference between the sexes 
consists, as I am informed by Mr. Gwyn Jeffreys, in 
tbe shell sometimes differing a little in form ; for 
instance, tbe shell of tbe male periwinkle (Littorina 
ItUorea) is narrower and has a. more elongated spire than 
that of the female. Hnt differences of this nature, it 
may be prosiimed, are directly connected with the act 
of reproduction or with the development of tbe ova. 

The Gasteropoda, though capable of locomotion and 
furnished with imperfect eyes, do not appear to be en- 
dowed with sufficient mental powers for the members 
of the same sex to struggle together in rivalry^, and 
thus to acquire secondary seximl characters. Never- 
theless witli the pulmoniferous gasteropods, or land- 
snails, the pairing is preceded by canrtshq) ; for these 
animals, though berm aphrodites, are compelled by their 
structure to pair together. Agassiz remarks,^ Qui- 
"‘conque a eu occasion d’obseiwer les amours des lima- 



* ^ De CEaptce et de h\ Class/ ISG^* p. lOG, 
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nft BJiiirait mettre en doiite la seduction deployee 
^'dans les mouvemeiits ct les allm es qui jiroparent et 
accompli ss exit le double embrasBoineiit de ces her- 
mapliroditCB/' 'l.’hese aninialB appear also susceptible 
of some degree of permanent attachment : an accurate 
observer, Mi\ Lonsdale, informs me that he phujed a 
pair of land-shells (Helix pomaiia), onc5 of wiiicli was 
weakly, into a small aiid ill- provided garden* After a 
shoif time the strong and healthy individual disappeared, 
and was traced by its track ot slime over a wall into an 
adjoining well-stocked garden* Mr* Ijonsdale coiicilndcd 
that it had deserted its sickly mate ; but after an 
absence of twenty-four liours it returned, and apparently 
(;omnmiiicatcd the result of its successful exploration, 
for both then started along the same truth and disa])- 
peared over the wall* 

Even in the iiigliest class of the Mollnsca, namely the 
Cephalopoda or ciittle-lishes, in which the scsxes art> 
separate, secondary sexual characters of tlie kind which 
we are here consideriug, do not, as far as 1 can discover, 
occur* This is a surprising circumstance, as these 
animals possess Ijighly-dtn eloped sense-organs and have 
tionsiderable mental powers, as will be adinitted by 
eveiy one who has watched their artful endeavours to 
escape from an enemy*^ Certain Cephalopoda, however, 
are cliai'acteriscd by one extraordinary sexual (diaracter, 
namely, that tlxe male olcineut collects within one of 
the arms or tentacles, wdiich is then cast off, and, 
clinging by its sucking-discs to the female, lives ior 
a time an independent life* So completely does the 
cast-off arm resemble a separate animal, that it was 
described by Cuvier as a parasitic worm under the name 



^ See, for iiisitunee, tbe account vvLieli I have giveu in my ' Joui'iiiil 
of RoisOtLirlioe/ 181:5. p* 7* 
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of Hectocotyle. But this niarvoiloLis structure Tiiay bo 
cltiK^sed a.s a primary rather than as a secondary sexual 
character, 

Althoagb with the Moll us ca sexual selection does not 
sefun t() haye come into phiy; yet many univalye n.i\d 
bivalve shells^ such as voliiteSj cones, scallops, &c.j are 
Ix^antifully coloured and shaped. The colours do not 
appear in most cases to be of any use as a protection ; 
tliey are probably the direct result, as in the lowest 
classes, of the nature of the tissues; the patterns an<l 
the sculpture of the shell depending on its manner of 
growth. The amount of light seems to a certain extent 
to be indiieiitial; for although, as repeatedly stated by 
Mr. Gwyn Jeffreys, the shells of some species living at a 
profound depth are brightly coloured, yet we generally 
see the lower surfaces and the parts covered by the 
mantle less liighly coloured thau tlie np[)er and exposed 
siirfiiees,'^ In some cases, as with shells living amongst 
corals or bTightly-tiLitcd sea -weeds, the bright colours 
may serve as a protection. But many of the nudilwanch 
mollusc a, or sea-slugs, are as beautifully coloured as 
any shells, as may be seen in Messrs. Alder and Han- 
cock’s magnificeTit work ; and from information kindly 
given me by Mr. Hancock, it is extroinely doubtful 
whether these colours usually serve as a protection. 
With some s]3ecies this may be the case, as with one 
which lives on the green leaves of algae, and is itself 
bnght-green. But many brightly-coloured, white or 
otlu.'rwise conspicuous species, do not seek concealment ; 
whilst again some equally conspicuous sjiccies, as well 
as other dulBcoloiirecl kinds, live under stones and in 



® I liayc ^ven (‘Gt?olng, OLsorvalioua on Voloanic IwlanCs/ IBll, 
p. 5B) a ouricina iiistfi.noe of tliH iiifliK'HiMi of light on the colours of 
a i'jrondescont iiicrnatation, deposited by the sinf on the eoast-rodrs of 
Aiaceiision, and fonu^d by t]io solution of triturated soa-ahells. 
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dark recesses. So that witli these oudibrancli moll uses, 
colour apparently does not stand in any close relation 
to the n at a re of the places which they inhabit. 

Tliese naked sea-shigs are hennapbroditeSj yet they 
pair together, as do laud-snail Sj many of which have 
extremely pretty shells. It is conceivable that two 
hermaphrodites, attracted by each others^ greater heanty, 
might unite mid leave oftspring which would inherit 
their parents’ greater beauty. But with sudi lowly- 
organised cieaturc^s this is extremely improhable. Nor 
is it at all obvious how the offspring from tlie more 
beautiful pairs of hermaphrodites u'ould have any ad- 
vantagCj so as to increase in numbers, over the offspring 
of the less beautiful, unless indeed vigour and beauty 
generally coincided. We have not here a number of 
males becoming matnre before the females, and the 
more beautiful ones selected by the more vigorous 
females. If, indeed, brilliant colours were beneficial 
to an hermapliTodito animal in relation to its general 
habits of life, the moi'e brightly-tinted individuals would 
succeed best and w^onld increase in nurahtir ; but this 
would be a case of natural and not of sexual selection, 

Suh-Mngdom of ihe Vennes : Class, Armdida (or Sect- 
In this class, although the sexes (when separate) 
eometinics differ from each other in characters of such 
importance that they liave been placed under distinct 
genera or even families, yet the differences do not 
se(^m of the kind which c^an bo safely attributed to 
sexual selection. These animals, like thoso in the pre- 
ceding classes, apparently stand too low in the scale, 
for the individuals of cither sex to exert any choice in 
selecting a partner, or for the individuals of the same 
St X to struggle together in rivalry. 
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8uh-hingdora of the Arthropoda : Class, Crudacea . — 
In this great class we first meet with undoubted so- 
condary sexual characters, often developed in a remark- 
able manner. Unfortunately the habits of crustaceans 
arc very imperfectly known, and we cannot explain the 
uses of many structures peculiar to one sex. With 
the lower parasitic species the males are of small size, 
lul they alone arc furnished with perfect swimming- 
legs, antennae and sense-organs; the females being 
destitute of these organs, with their bodies often consist- 
ing of a mere distorted mass. But these extraordinary 
differences between the two sexes are no doubt related 
to their widely different habits of life, and consequently 
do not concern us. In various crustaceans, helonghig 
to distinct families, the anterior antennae are furnished 
with peculiar thread-like bodies, which are believed to 
act as smelling-organs, and these are much more nume- 
rous in the males tlian in the females. As the males, 
without any unusual develo[)ment of their olliictory 
organs, would almost certainly be able sooner or later 
to find tho females, the increased nnmher of the suielU 
iiig-threads has probably been acquired through sexual 
selection, by the better provided males having been the 
most successful in finding partners and in leaving off- 
spring, Fritz Muller has described a remarkable dimor- 
phic species of Tanais, in wliich tho male is rej)resented 
by two distiiiGt forms, never graduating into eat;h other. 
In the one form the male is furnished with more 
numerous smelling-tlireads, anrl in the other form with 
more powerful and more elongated chelm or pincei's 
which serve to hold the female, Fritz Muller suggests 
that these differences between the two male forms of the 
same species must have originated in certain individuals 
having varied in the number of the smelling-threads, 
whilst other iudivi{luals varied in tho shape and size of 
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tLcir dieliB ; so that of the former, those which were best 
able to tirjd tlie female, and of the latter^ those which were 
best able to hold her when found, 
have left the greater number of 
progeny to inherit their respec- 
tive advantages.^ 

Ill some of the low^er crusta- 
ceans, the right-hand anterior 
antenna of the male differs 
greatly in strut ^tnre from the 
left-hand one, the latter re- 
sembling in its simple tapering 
joints the antennfo of the fe- 
male. In the male the modi- 
fied antenna is either swollen 
in the middle or angulaiiy bent, 
or converted (fig. 3) into an 
elegant, and sometimes wonder- 
I'ully complex, preliensile organ.^ 

It serves, as 1 hear from Sir J. 

Lubbock, to hold the female, 
and for this same purpose one 



rig. S. Ijabidoc^TA J/JsuTTiviuil (fmin 
Lublx5C!k), 



of the two posterior legs (h) on arlrrmr 

n \ tfMina ful furoiing a. pre-. 

tlie same side of the body is , 

b. T oetni^noir pivlr of tltarjidu legs of 

converted into a forceps. In , 

another family the inferior or 

posterior autennsa are “curiously zigzagged’' in the 
males alone. 



^ ‘ Factfj and Arguments for Darwin,^ Englba tmuslat. 1S6D, p. 20. 
Soc the previous dis^jp^Hion on the olfactory threads. has <le- 

eeribed a somewhat analogous case (as (^[uoted in *Naturej’ 1870, 
p, ISfi) in a Norwegian erLiataccaii, the Potiioporeia a;^nis. 

' fi^cc Bir J. Lubbock in * Annals, and Mag. of Nat. Ilist/ vol. si. 
1853, pi. i. and x, ; and voL xii. (ISoB) pi. vii. Sec also Liib})f>ck in 
* Transiict- Ent. Soc.’ vol, iv, now sorioa, 1850-1858, p. 8. With respect 
to tlie zigzagged antomiffi mentioned below, gee Fritz Mullei', * Facts 
and Argimionts lor Darwin ' 180^^, p. 40, foot-note. 
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In the higher crustaceans the anterior legs form a 
pair of (ill elm or pincers, and these are generally 
larger in the male than in the female. In many spefdes 
the chehe on the opposite sides of the body are of 
unequal size, the right -hand one bting, as I am in- 



Fig. 4- AiitnrioT part of body of (trom Mflnn^Edwardsi), ab owing the mit'qbo.l 

and diffeTeiitly-^’onstinicEod right ami lefi-haiKl of tbe male, 

'N'.B.— The artist by mistake baa roveraed the ditiwlrg. and made tbo kit-hand chala 
the largest. 



Flcr, &. 



Fig. 0. 



b ig, B, ScTond kg of male Oreliestia 'ruenmtingat Cffom Frit^ Mlilkr), 

Fig, 5. IMtto of kin ale. 

formed by 3Ir. C. Spence Bate, generally, though not 
invariably, tin? largest. This inequality is often much 
treater in the male than in the female. The two chclm 
also often differ in structure (figs. 4 and 5, b), the smaller 
one resembling that of the female. What advantage 



© Darwin Online http://darwin-online.org.uk/ 



CilAK IX. 



CKUSTACEAXfS. 



881 



is gained hy their inequality in size on the opposite 
sides of the body, and by tiie inequality being nmeh 
greater in the male than in the female ; and why, when 
they are of equal size, both are often nmeh larger in 
the male than in the female, is not know’n. Tlie eheho 
are sometimes of such length and size that they cannot 
possibly be used, as I hem' from Mn Spence Bate, for 
earry ] n g fo( )d to the rn ( uith . In tli e m al es of ce rta i n fresh- 
water prawns (Pal sc m on) the right leg is actually longer 
than the whole faorJy,^ It is probable that the great size 
of one leg with its chelm may aid the male in fighting 
with his rivals; but this use will not account for tlieir 
inequality in the female on the opposite sides of the body. 
In (xolasimus, according to a statement quoted hy Milne- 
E<lwardsd the male and fetnale live in the same burrow, 
wdiicli is wf>rtii notice, as shewing that tlsey pair, and 
the male c doses the moutli of the hii now with one of its 
eh elm, which is enormously developed ; so tliat here it 
indirectly serves as a means of defence* Their main 
use, however, probably is to seize and to secure the 
female, and this in some instances, as with Gammams, 
is known to be the ease. The sc^xes, however, of the 
common shore-crab (Ca7*eimis as Mr, Spence 

Bate informs me, unite directly alter the female has 
moulted her hard shell, and \vhen she is so soft that she 
would he injured if seized hy the strong [lincers of the 
male ; but as she is caught and carried about by the 
male previously to the act of moulting, she could then 
be seized wdth impunity* 

Fritz Miiller states that cei’tain species of Melita are 



® See a papor hj VIr, C. Spence Bate, with ilgnrca, in ‘ Broc, Zoolog^, 
Soc/ 186S, p- Sti3 ' and on the nomeuclaturo of the ibid, p. 585, 

I jiinri greatly indebted to Mr. Speney Bate for n early all the above 
statenKiiits with respect to the obelse oF the higiier crustaceans* 

^ * Hist, Nat> des Crust/ tom. ii. 1837, p. 50. 
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distiuguislied from all other tioiphipods by tho females 
liaving “tlie coxal lamelUe of the penultimate pair of 
feet produced into liook-like processes^ of which the 
males lay hold with the hands of the first pah/' The 
development of these hook-like processes probably 
resulted from those females which wore the most 
securely hold during the act reproductioiij having 
left tho largest number of offspring. Another Bra- 
zilian am phi pod {Orchedin I)arwini% fig. 7) is de- 
sculbed by Fritz Muller, as presenting a case of dimor- 
phism, like that of Tanais ; ior there are two male 
forms, wdiicb differ in the structure of their <;heh:o.® As 
cheho of either shape wtjuid certainly have sufficed to 
hold tlie female, for both are now used for this purpose, 
tho two male forms j)robably originated, by some having 
yaried in one manner and some in another ; both forms 
having derived certain special, hot nearly equal advan- 
tages, from their differently sha}>cM organs. 

It is not ]^Ilown that male criislaceans fight together 
for the possession of the females, but this is probable ; 
for with most animals when the male is larger than the 
female, he seems to have actpiired his greater size by 
having conquered during many generations other males, 
]?vow Ml fc?pence Bate informs me that in most of the 
crustacean orders, especially in the highest or the 
Braehyura, the male is larger than the female ; the 
parasitic genera, however, in which the sexes follow 
different habits of life, and most of the Entomostraca 
must he excepted. The cheUe of many crustaceans are 
w^oapons w^ell adapted for fighting. Thus a Devil-crab 
[Fortumi^ was seen by a son of Mr. Bate lighting 

^yit]^ a CarGmus and the latter was soon thrown 

on its back, and had every limb torn from its body. 



» Frit^ Midler, ^ Faots and Arguments for Darwin,’ 18C9, p. 25-28. 
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When several males of a Brazilian GelasimnB, a species 
furnished with immense pincers^ were placed together 
by Fritz Muller in a glass vessel they mutilated and 
killed each other, Mr* Bate put a large male Varcinm 




Fig. 7. Oi'chc'&tia Dsnrwlnll (from Fritz Miiller), ahowinj^^ the differently-csotietructcil 
clielw ^>f tlho two Uia3e forniB. 



mmnas into a pan of water^ inhabited by a female paired 
with a smaller male ; the latter was soon dispossessed^ 
bntj as Mr* Bate adds, "*if they fought, the victory 
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“ was a bloodless one, for I saw no wounds.” This 
same naturalist separated a male sand-skipper (so {;om- 
irion on our sea-shores), Oariimarus marinus, from its 
femalfi, both of whi«!h were imprison('d in the same 
vessel with many individuals of the same speeies. The 
female being thus divorced joined iier eomrades. After 
an interval the male was again put into the same 
vessel and he then, after swimming about for a time, 
dashed into tlio crowd, and without any fighting at cmce 
took away his wife. This fact shews that in the Amphi- 
poda, an order low in the scale, the males and females 
recognise each other, and are rant u ally at.tached. 

The mental powers of the Crustacea tire probably 
higher than might have becm expected. Any one who 
lias tried to cattdi one of the shore-crabs, so numerous 
on many tropical coasts, will have perceived how wary 
and alert they are. There is a .large crab (Bir^us 
Mro), found on coral islands, which makes at the 
bottom of a deep burrow a thick bed of the picked 
fibres of tlie cocoa-nut. it feeds on the fallen fruit of 
this tree by tearing off the busk, fibre by fibre ; and 
it always begins at that end wlierc the three eyc- 
like dejn'esBions are situated. It then breaks through 
one of these eyes by hammering with its heavy front 
pincers, and turning round, extracts the albuminous 
core with its narrow posterior pincers. But these actions 
are probably instinctive, so that tliey wmnld be per- 
formed as 'well by a young a.s by an old animal. 
The following case, however, can hardly be so con- 
sidered: a tnistwoj'thy naturalist, Mr. Gardner,® whilst 
watching a shore-crab (Gelasiraus) making its burrow, 



^ * Travels in iliB Interior of lirazil,’ p. Hi. I have given, in 

mj 'Journal of IJesearehes/ p. 463, an account oftlic habits oiMbe 
Birgos* 
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threw some shells towards the liole. One rolled in, 
and three other shells remained wdthio a few inches of 
the raoutli, in about hve uiiimtes the crab brought 
out the shell which had fallen in, and carried it avvay 
to the distance of a foot ; it then saw the three other 
shells lying neai'j and evidently thinking that they 
might likewise roll in, carried them to the sp<>t where 
it had laid the first. It would, I tliiok, bo diffienlt to 
distinguish this act from one perfonncd by in an by the 
aid of reason. 

^A^ ith respect to colour w^hich so often differs in the 
two sexes of animals belonging to the higher classes, 
Mr. bpeiice Bate does not Icnow of any well-marked 
instances with our British crustaf^eans, In some c;ases, 
however, the male and female differ slightly in tint, 
but Bfr. Bate thinks not more than may accoiiuted 
for by tlioir dillerent 1 mbits of life, such as by tlie 
male wandering more about and being thus more ox- 
[)Osed to the light. In a curious Bornean r^rah, which 
inhabits sj)oiiges, Mr. Bate could always distinguish the 
sexes by the male not having the epidermis so niueh 
rubbed olf. Dr. Power tried to distinguish by colour 
the sexes of the sjiecies which inhabit the Mauritius, hut 
ahvays failed, except with one species of Sqiiilla, pro- 
bably the aS. shjlifera, the male of which is described as 
being ^'of a beaiitilul hliieish-green/* with some of the 
appendages cheriy-red, wliiist the female is clouded 
with brown and grey, witli the red about her much 
less yivid than in the male.'’^“ In this case, we may 
suspect the agency of sexual selection. With Sa- 
|)hirina (an ocieanic genus of Entomostraca, and there- 
fore low ill the scale) the males are furnished w'itli 



Mr. Cli. Fraser, hi ^Pi-oc. Zoolog, Soc/ 1869, p. 3. I am iTidcbtcd 
to ]Wr. iSato for the sttitcment irom Dr. 
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miraite bHoHs oi- 

tiful changing colonrs ; these being n . 
females and io the case of one species in both scxls . 
irwtld, howeve, be entrcmely 

these curious organs serve meie y o a ^ j ^ 

Tt, the female of a Brazilian species of Geb^im is, tiie 

It boT; as I am 

nearly imiforra greyish-brown. _ In the mal _ 1 ^ 

nart ‘of the cephalo-thoras is pure white, nth o 

anterior part of a rich green shading ^ 

and it is remarkable that these eoloui-s ar< . liable to 
eWe in the course of a few mmutes-the white 
tcominfr dirtv grey or even black, the green “losing 
mnch of its briniancy.” The males 
much more numerous than tho females. It .^^s" 
especial notice that tliey <lo not acepnre tlieir hi 

colours until 

from the females m the larger size 
In some species of the genus, probably in all t 
sexes pair and inhabit the same biirnwv. ihe; are 
Ilso L w'e have seen, highly intelligent animals 
Vmm these various considerations it seems highly 
" Xabr bat the male in this species has beeeme 
5'dly ornamented in order to attract or exette the 

'This inst been stated that the male Golasimns does 
°he“4ole dass tvith the many remarkable 

Sj^SheriaV :e::dh.:rs;enriLf^^^^ 

vl klnm of the Yertobrata, and in all cases it is 
eminently distinctive of characters wlucli have been 



Claus, 



‘ Die frtiliflxiiiJeii Coptpotleu,' 1863, s. 3;t. 
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Acquired through sexual selection, Fritz Mhller^^ gives 
some striking instances of this law; thus the male 
sand -hopper (Orchestia) does not acquire his large 
claspers^ which are very differently constructed from 
those of the female, until nearly fnlhgrown ; whilst 
young his claspers resemble those of the female. Thus, 
again, the male Brachyscehis possesses, like all other 
amphipods, a pair of posterior ardeuntc ; the feinalCj 
and this is a most extraordinary cdrcnm stance, is desti- 
tiite ol them, and so is the male as long as he remains 
immature- 

Class, AracJmida (Spiders),— The males are often 
darker, but sometimes lighter than the females, as may 
be seen in Mr, Black walls magnificent work*^'* In 
some species the sexes differ conspictLonsIy from eacdi 
other in colour ; thus the female of S^arassus sma- 
ra^dulus is dullish-green ; whilst the adult male has 
the abdomen of a fine yellow, with three longitudinal 
stripes of rich red- In some species of Tkomisus the 
two sexes closely resemble each other; in others they 
differ much ; thus in 1\ cUreus the legs and body of 
the female are pale-yellow or green, whilst the front 
legs of the male are reddish-brown: in T^Jlorwolem, 
the legs of the female are pale^green, those of tha 
male being ringed in a conspicuous manner with various 
tints. Numerous analogous cases could he given in the 
genera Epeira, Ntiphila, Philodroums, Theridion, Liny- 
pliia, &c. It is often difficult to say which of the two 
sexes departs most from the ordinary coloration of the 
genus to which the species belong; hut Mr, Elackwall 

^ Eaets and Argumf^rits/ &c.j p, 

‘ A nij^tory f>f the Spidem of Great Brih^iit/ iSGl-tlt, For tlie 
following facts?, see p. 102, 77, SS. 

YOn, L lA 
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tliinks tliat, as a general rule, it is tlie male. Both 
sexes whilst young, as I am informed by the same 
author, usually resemble each other; and both often 
undergo great changes in colour during their successive 
moults before arriving at maturity. In other cases 
the male alone appears to change colour. Thus the 
male of tho above-mentioned brightly-coloured Spa- 
rassus at first resembles the female and acipiires his 
peculiar tints only when nearly adult. Spiders are 
possessed of acute senses, and exhibit much intelli- 
gence. The teraales often shew, as is well known, the 
strongest affection for their eggs, which they carry 
about enveloped in a silken web. On the whole it 
appeal’s probable that well-marked differences in colour 
hetwec'U the sexes have geiierally resulted from sexual 
selection, either on tlie malo or female side. But doubts 
may be entertained on this head from the extreme 
variability in colour of some species, for instaiieo of 
Theridion Uneaium, the sexes of which differ when 
adult ; this great variability indicates that their colours 
have not been subjected to any form of selection. 

Mr. Blackwall does not remember to have seen the 
males of any species fighting together for the posses- 
sion of tho female. Nor, judging from analogy, is this 
probable; for tho males arc generally much smaller 
than the females, sometimes to an extraordinary de- 
greot’^ Had the males been in the habit of fighting 
together, they w’ould, it is probable, have gradually 



u Aug. Tiusou (‘ Arjmeidea des Ilc^ de lii lieuiiion,’ pi. vi, figs. 1 
!«id 2 ' gives a goud instance iif the small siso of the male in ^leira 
niqm.' In tliis species, as I may add, the male is testaceous and the 
female black with logs bunded with red. Other oveu more striking 
cases of inequality in sisc between tlie sexes have been recorded 
(‘ Quarterly Journal of Science,’ 1868, July, p. ISO); but I have not seen 
tliu aceoiiTits,. 



© Darwin Online http://darwin-online.org.uk/ 



Chap. IX, 



BPIDEOS AND MYRIArOBA. 



339 



acquired greater size and strength. Mr, Ekekwall }ias 
sometimes seen two or more males on tlie same web 
with a single female ; hut their courtship is too tedious 
and prolonged an allair to be easily observed. Tire male 
is extremely cautious in making his advances, as the 
female carries her coyness to a dangerous pitch. Ue 
G-eer saw a male that “in the midst of his preparatory 
“caresses rva.s seized by the object of his attentions, 
“enveloped by her in a web and then devoured, a 

sigiit whifdi, as he adds, iillcd him witli horror and 
“ indignation,” 

Mfestring has made the interesting discovery that 
the males of several species of Theridion^^ have the 
power of making a stidduhiting sound (like that made 
by many beetles and other insects, but feebler), whilst 
the females are quite mute. 'I’he apparatus consists of 
a serrated ridge at the base of the abdoirren, against 
which the hard hinder part of the thorax is rubbed; 
and of this structure not a trace could be detected in 
the teiuales. I rom the analogy of the Orthoptera and 
llomoptem, to be described in the next chapter, wo 
may feel almost sure tiiat the stridirlation serves, as 
Westring remarks, eitlier to call or to excite the 
female , and thrs is the irrst case in the ascending scale 
of the animal kingdom, known to me, of sounds emitted 
for this purpose. 

Glass, Myriajpoda . — In neither of tire two orders in 
this class, irt eluding the millipedes and centipedes, 



Kirby and Spenen, ‘ Infrodirction to Eutoniolfigy,’ yol. i. 1818 

p. 280. 

Tlietidion (Aattftfiria, Sand.) serratipes, -l-pimetatuin 
eee Wcdtrir.g, iu Kroyer, ‘ NatmliiHt. Tidakrift,’ vol iv 184*’ ISls' 
p. ;J49; and vol ii. 184G-1S49, p, 84ii. Bee, also, for otlier d'peoies’ 
' Arane© BvGuicae, p. 181. 

Z 2 
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can I find any well-marked fnstanct^s of sexual dil'- 
ferenees such as more particularly concern us. In 
Glom^ris Umhatay howeverj and perhaps in some few 
other species, the males diher slightly in colour from 
the females; but this Glomeris is a highly variable 
species. In the males of the Diplopoda, the legs be- 
longing to one of the anterior segments of the body, or 
to the posterior segment, are modified into prehensile 
hooks which serve to secure the female. In some 
species of Inlus the tarsi of the male are furnished 
with membranous suckers for the same purpose. It is 
a much more unusual circumstance, as wo shall see 
when we treat of Insects, that it is the female in 
Lithobius which m furnished with prehensile appen- 
dages at the extremity of the body for holding the 
male. 



VVelokenaer et P. Gieivuisj, Ntit. des Ineectes : Apttres, 

iom. iy. 1847, p. 17, 19, 68. 
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Secondary Sekuax Chai{acters op Insectsj* 

Diversified stviictTircs jxj^sessed by tlie males for seizing the females 
1 — Diiferenoes bet\veeii the sexes, of which llie meaiimg is not 

. midei'stood — Diflbrence in size Ixs tween the sexes — Thyaaimra 

I — Diptera — Ilemiptera — ■ Homoptera, timsical nowers possessed 

hy the males alone — Ortliopteraj miusical instiiiments of the 
males, much diversified in stmoture; pugnacity; colours — 
-• Neuioptera, sexual dilferences in colour — ^IJymenoptora, pugnacity 
and colours — Coleopleraj colours \ furnialied with great horns, 
apparently as an ornament ; battles ; stridulating organs general ]y 
common to both aexc^. 

Ix the imnienso class of insects the sexes sometimes 
differ in their orgtins for locomotioo, and often in 
their sense-organs^ as in the pectinated and beaiiti- 
I fnlly plumose antennao of the males of many species, 

In one of the Ephemer^j namely Chloeoii, the male 
has great pillared eyes, of which the femalo is entirely 
I destitute,^ The ocelli are absent in the females of 

I certain other insects, as in the Mntillidee, which are 

I likewise destitute of wings. But we are chiefly eon- 

' cerned with structures by whicdi one male is enabled to 

conquer another, either in battle or courtship, through 
his strength, pugnacity, ornaments, or music. The 
innumerable eontriyances, therefore, hy ivhich the male 
is able to seize the female, may be briefly passed over. 
Besides the complex structures at the apex of the abdo- 
men, which ought perhaps to be ranked as primary 



' Sir J. Taibbock, ^ Transact. Limiean Soc.’ vol, xxv. 18GG, p. 4S4. 
With respect to tlic^Iutillidaj aue W'estwoodj * Modern ClaBs. of Insects,' 
vol. ii. p, 2V4. 
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organs,^ “ it is astonishing ” as Mr. B. 1). Walsh^ has 
remarked, “ how many different organs are worked in 
“ by nature, for tlie seemingly insignificant object of 
“ enabling the male to grasp the female firmly." The 
mandibles oi- jaws are sometimes used for this pnrposo; 
thus tho male CorydaUs cormdm (a neuropterous insect 
in some degree allied to tho Dragon-flies, &c.) has im- 
mense curved jaws, many times longer than those of the 
female ; and they are smooth instead of being tootlied, 
by which means he is enabled to seize her without 
injuiy.'* One of the stag-beetles of North America 
{Lucmus biafhm) uses his jaws, which are much larger 
than those of the female, for the same purpose, but 
probably likewise for figlUing. Jn one of the sand-wasps 
{Ammophih) the jaws in the two sexes are closely 
alike, hut are used for widely different jmi’poses; the 
males, as Professor Westwood observes, “are exc<^ed- 
“ ingly ardent, seizing their partners round the neck 
“ with their sickle-shaped jan-s ; " ^ whilst the females use 



* Thees organs in the malti often diilbr in elosdy-allied speeiea, and 
affoTfl excenewt epecilic cLuraeters. But thoii: impoTtiuice, imder a 
fnnctioTial point of view, as Mr, it. MRoLaclilaii lias remaTked to me, 
probably been overrated. It Im.s been an^gested, that slight dil- 
ferenecs in tilt: so organs would Hiiffice to preYent tlie interernssing of 
wHll-niarkpil Yarietles oi ineipient spedps, and would thus aid in their 
doYelopment. Ihat thisj ca.n hardly be the ease, we may infer from the 
many recorded cases f see for instance, Broun, ‘ Gesehiciite dor Natur,* 
B. ii. IS-JB, a. IGI ; and Westwood, ‘Transact, Eat. Soc,' vol. iif. 1842, 
p» ID'S) of distinct iipocieB having been obs(srYe^■l in union. Mr, 
MacLachlan inlbrui^ me (vide ‘Ktctt. Ent, Zt.itnng/ 1867. s. 15b) tha.t 
Yifiion &c%'(.!i'al spceics of Pliryganirlfe. which present Sitiongly-prononncctl 
diffiirences of tliia kind, were conllned together by Dr.^Ang. Mover 
they covpled, and one pair produced ferhle ova. 

*The Practical Kntomologiat/ Philadelphia, vol. ii. May 1867 

p. 88. 

^ Mr. AV til all, ibid, p, 107. 

^ ^ MtMiern Classification of Insects,' vol, li, 1840, p, 206, 205, Mr. 
Walsh, who called my attention to this double use of the jaws, says 
that he has repeatedly observed Ihia fact. 
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these organs for burrowing in sand-banks and making 
thoir nests. 

The tarsi of tke front-legs are dilated in many male 
b(ietles, or are fumislied with broad cushions of hairs ; 
and in many genera of water-beetles they are armed 
with a round flat sw^kerj so that the male may adhere 
to the slippery body of the i'emale. It is a much more 
unusual circumstance that the females of some w'ater- 



bcetles (Dytiseos) have their 
elytra deeply grooved, and 
in Acilms sulcahis thickly set 
with hairs j as an ai 1 to the 
male, 3?he females of some 
other water-beetles (Hydro- 
porus) have their elytra 
pane stored for the same ob- 
ject,^ In the male of Orabro 
erilrariuB (tig, 8.), it is the 
tibia which is dilated into a 
broad horny plate, w ith mi- 
nute membraneous dots^ giv- 
ing to it a singular appear- 
ance lilte that of a riddle," 
In the male of Pentlie (a 
genus of beetles) a few of 
the middle joints of the an- 








FIs'. Crdbro tribraiiud* U [-ipEr figure 
male I lower ligure, femAle. 



teimm are dilated and furnished on the inferi(>r surface 



’We liaye here a onrions ana inexplicable c.'^se of dfTnorpbigmj for 
Homc of tli,e fetoales of four European ^species of Dytiscus, aud of certain 
HjKioica of Eydroporus, have their elytra. p.inooth; and no intermediate 
gradations between suleatcd or punctured and quite ismootb elytra 
have been observed. Sec Ur, H. Bchaiim, as quoted iti tlie ^ Zoologist/ 
vol. Y,-vi, 1817-lS, p. ISm, Also Kilby and Spence, ‘ Introdiietion 
Entomology/ vol. in, 1826, p. ^05. 

’ \Ve&t^yofMi, ‘^lodern Class. ^ vol. ii. p. 193. The following state- 
immt about Pent he, and others in inverted coimnas, itic ttilron from 
Mr, ’Walsh, ‘Practical Eiitomologisb' Philadelphia, vol, ii, p. 88. 
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with cushions of Lair, exactly like those on the tarsi of 
tlte CaTahidcc, ^ aud obviously for the samo end.<” Ji> 
male dragon-flies, “the appendages at the tip of tlie tail 
“ are modified in an almost infinite variety of curious 



patterns to enable them to embriKie 
tlie neck of the feTnalc/' Lastly in 
the males of many inseets, the legs 
are famished with peculiar spines, 
knobs or spurs ; or the whole leg is 
bowed or thickemed, but tliis is l>y 
no means invariably a sexual cha- 
racter ; or one pair, or all three 
pairs are elongated, sometimes to 
an extravagant length.^ 



In all the orders, the sexes of 
many species present dilTerences, of 



stood. One curious case is tliat of 
a beetle (tig, 9), the male of which 

T 

3 

\ 

t 



Sr"'’'"’’”"'"®**’'''' ^tioimd in tho Lepidopteia : one 
of the most extraordinaiy is that 
certain male butterflies have their fore-loga more or 



^ Kirby arid Spont^fi, ^ Intmliict/ yob iii, p. 332 336. 
® ^ Insecta iladerensia/ 1854, p. 20. 




which the meaning is not under- 
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less atrophied j \vith the tibia; and tarsi reduced to mere 
riidinjeiitarT knobs. The wiiigs^ also, in the two sexes 
often d lifer in no; ii ration and sometimes considerably 
in oiitlincj as in the Aricoris which was shown 

to me in the Eiitish Miisenm by Mr. A, Butler. Tho 
males of ceidain South American butterflies have tufts 
of hair on the margins of the wings, and liorny excres- 
cences on the disCxS of the posterior paird^ In several 
British bntterilies, the males alone, as shewn by Mr. 
Wonfor, are in parts elothed with peculiar s{uiles* 

The purpose of the luminosity in the female glow- 
worm is likewise not understood ; for it is veiy douhtfiil 
wdiether the primary use of the light is to guide the 
male to the female. It is no serious objection to this 
latter belief that the males emit a leeble light; for 
secondary sexual characters proper to one sex are often 
developed in a slight degi^ee in the other sex. It is a 
more valid objection tliat the larva? shino, and m some 
species brilliantly : Fritz Miiiler informs mo that the 
most luminous insect which he ever beheld in Brazil, 
was the larva of some beetle. Both sexes of certain 
luminous species of Eiater emit light. Kirby and 
Spence suspect that the phosphorescence senses to 
frighten and drive away enemies, 

Difference in Size hdween the Seote %. — With insects 
of all kinds the males are commonly smaller than the 
females and this diderenee can often be detected 
even in th e larval state* So considerable is the difference 



E. Double day, " AnnaLs und of Nat. toIh t 1848. p. 379, 

I may add that tlje in certain Hymen optera (see Shiickard, 

^Foseorial 1837, 39-43) dilfur in neni'afioii according to 

sex, 

H. W. Bates, in ‘ Jonraal of Broe. Linn, Soc.’ vol. vi. 1862, p. 74. 
Mr. W'oiifor's obseTYations arc quoted in * Popular Science Be view," 
18GS, p. 343. 

^ Kirby and Spence, * Iritrodnction to Entomok jgy,’ vol. iu, p, 299 , 
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between the male and ferimle cocotjns of the silk-motli 
(Ihmhyx mori), that in Fiance they are separated by 
a particular mode of weighin^d^ Jn the lower (dasses 
of the animal kingdom^ the greater size of the females 
seems generally to depend on their developing an enor- 
mous number of ova ; and this may to a certain extent 
bold good with insects. .But 13r\ AV allace has suggested, 
a nmtdi more probable explanation. He findsj after 
carefully attending to tiie development of the cater-- 
pillars of Bomhjx Cfntim and ijamama% and especially 
of some dwarfed caterpillars reared from a second brood 
on unnatural food, “that in proportion as the indivi- 
dual moth ig finer, so is the time required for its 
“ metamorphosis longer; and for this ix?ason the female, 
“ wbitdi is tlie larger and heavier insect, from having to 
^'i-arry her numerous eggs, will be preceded by the 
“ male, whicli is smaller and has less to mature,’' Now 
as most insects are short-lived, and as they are exposed 
to many dangers, it would manifestly be advantageous 
to the female to be impregnated as soon as possible. 
This end would be gained by the males being first 
matured in large numbers ready for the advent of the 
females; and this again would naturally follow, as 
Mr, xV. Ik Wallace )iae rc^marked,^^ through natural 
selection; for the smaller males would be first matured, 
and thus would procreate a larg-e number of ofi spring 
which Trvould inherit the reduced size of their male 
parents, whilst the largei^ males from being matured 
later would leave fewer offspring. 

There are, however, exetqjtiuns to the rule of male 
insects being smaller than the females; and some of 



Eobinet, ' Ycih k Soie/ 1848 , p. 207 . 

* Traneact. Eiit. Soc/ 3rd aenes, vol. v, p. 48fi. 

^ Journal of Proc. Eiit. Soo/ Feb. 41b, 1867, p, Ixxf. 
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these exceptions are intelligible. Size and strength 
AYould he an advantage to the males, whif^Jx figlit for the 
possession of the female ; xmd in tliese cases the males, 
as with the stag-hoetle (Lncanns), are larger than the 
females. There are, liowever, other beetles wliich are 
not Itnown to %ht together, of Ayliicli the males exceed 
the females in size; and the meaning of this fact is not 
known ; but in some of these eases, as with the huge 
Dynastes and Megasoma, we can at least sec that there 
woukl be no necessity for the inales to be smaller than 
the females, in order to be matured before them, for 
these beetles are not short-lived, and there would be 
ample time for tho pairing of the sexes, So, again, 
male dragon-dies (Libellulida:?) are sometiines sensibly 
larger, and never smaller, than the females;^® and 
they do not, as Mr, MacLachlan believes, generally 
paix* with the females, until a week or fortnight has 
elapsed, and until they Iiave assiiuiod tht.ir proper 
masculine colours. Eut the most curious case, shewing 
on what complex and easily -over looked relations, so 
trifling a character as a difference in size between the 
sexes may depend, is that of the aculeate Hymenoptera ; 
for Mr, 'h\ Smith informs me that throughout nearly 
tho W'hole of this large group iha males, in aeeor- 
dance with the general rule, are smaller than the 
females and emerge about a week be lore them ; but 
amongst the Bees, the males of Aph melUjiea, Anihtdimn 
manicatum and Aniliopliora acervorumj and amongst the 
Fossores, the in ales of tiie Aleihoca ichneimionide&^ are 
-larger than tho females. The explanation of this ano- 
maly is that a marriage-flight is absolutely necessary 



Eor this and otliBr fj+atements on tbe size of the ^exea, sec Kirtjy 
and ibid. vol. iii. p. SOO ; on the duration of litb in insects, 

see p. Sit. 
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with these species, and the males require great streogth 
and si7e in order to cany the females tbrougli the air. 
Increased size has here been acquired in op|>osition to 
the usual relation between size and the period of de- 
velopment, for the males, though larger, emerge before 
the smaller females. 

We will now review the several Orders, seloc^ting such 
facts as more particularly concern us. The Lepidoptera 
(Cntteiflies and ]\[oths^ will be retained for a separate 
chapter. 

Order, Thysam.^ura.— The members of this Order are 
lowly organised for their class. They are wingless, 
dull-coloured, minute insects, with ugly, almost mis- 
shapen lieads and bodies. The sexes do not differ ; hut 
they off’er one interesting fact, by shewing that the males 
pay sedulous court to their females even low dowm in the 
animal scale. Sir J. Lubbock^" in describing the Smyn- 
iJmrus luieuSf says : it is very amusing to see these 

little creatures coquetting together. 'J4io male, which 
is much smaller than the female, runs round her, and 
“they butt one another, standing face to face, and 
“ moving backward and forward like two playful lambs. 
“Then the female pretends to run away and tlio male 
“ runs after her with a queer appearance of anger, gets 
“ in front and stands facing her again ; then she turns 
'' coyly round, but he, quicker and more active, scuttles 
round too, and seems to whip her with his anteimfe ; 
“ then for a bit they stand face to lace, play with their 
“ antennae, and seem to he all in all to one another.'' 

Order, Bipiera (Flies). —The sexes differ little in 
colour. The greatest differeuce, known to Mr. F. Walker, 



‘ Transact, Liivn.ean ScKi,’ vol. xxyj . 1SG8, p. 290. 
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is m the genus Eibio^ in which the males are blackish 
or quite black, and the females obstMire brownish-orarige, 
The genus Ekphomyia, discovered by Mi\ Wallaeo ^ in 
New GniTiea, is highly remarkable, as the males are 
furnished with horns, of which the females are quite 
destitute. The horns spring from beneath the eyes, and 
ouiiously resemble those of stags, being either branched 
or palmated. They equal in length the whole of the 
body in one of the species. They might be tlionglit 
to sei've for fighting, hut as in one species they are 
of a beautiful pink colour, edged with black, with a 
pale central stripe, ami as these insects have altogether 
n yery elegant ajipearance, it is perhaps more pro- 
bable that the horns serve as ornaments. That the 
males of some Diptera fight together is certain ; for 
Prof. West wood has several times seen this with some 
species of Tipida or Harry-long-legs. Many observers 
believe that wlien gnats (Ciilickl^) dance in the air in 
a body, altornat(dy rising and falling, the males are 
courting the females. Tho mental faculties of the 
Diptera are probably fairly well developed, for their 
nervous system is more highly developed than in most 
other Orders of insects.^^ 

Order, Henuptera (Field-Bugs). — Mr. J, W. Douglas, 
Avlio has particularly attended to the British species, has 
kindly given me an account of their sexual differences. 
Tho males of some species are furnished w^'th wings, 
whilst the females are wingless ; the sexes differ in the 
form of the body and elytra ; in tho second joints of 
their antenniE and in their tarsi ; but as tlie signification 



* TliH Malay AL-eliipolaj^o,* vol. ii 1869, p. 313. 

‘ Mcrtlern of Insects/ vol. ii. 1810, p. 52G. 

^ See Mr- B. T- T.ovme’^fj very inter e sting work, ^ On tlio Anatomy of 
the Blow-Fly, Musca vomitoiia^^ 1870, p. 14. 
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of these differcneos is quite imhnowiij they may he here' 
passed over. The females are gerierally larger and more 
robust than the males. With British, aud, as far as 
Mv, Douglas knows, with exotic species, the sexes do 
not commonly differ nmcli in f‘oloxir; but in about six 
British species the male is considerably darker than the 
lennile, and in a1:>ont four other species the female is 
darker than the male. Both sexes of some species are 
beautifiiily marked witli vermilion and black. It is 
doubtful whether these colours serve as a protection. 
If in any species tlie males Lad differed from the ffmiales 
ill an analogous mannei', we might have been jiistilied 
in attributing suc^h cronspienoiis colours to sexual selec- 
tion with transference to both sexes. 

Some spetdes of licduvidie make a stridulating noise ; 
and, in the case of Ph*a.tes stridulusy this is said^^ to 
be effected by the movement of the neck within the 
pro-thoT'acic cavity. According to Wesiring, Eeduvius 
2 )ersonatus also stridulates. But I have not been able 
to learn any particulars about these insects ; nor have I 
any reason to suppose that they diff(U' sexually in this 
respect. 

Order, Bomoptera.—EYery one who has wandered in 
a tropical forest must have been astonished at the din 
made by the male Cicadte. The females are mute ; 
as tlie Grecian poet Xeuarchns says, “ Happy the 

Cicadas livc^, since they all have voiceless wives.” 
The noise thus made eould be plainly heard on board 
the '^Beagle,” wdien anchored at a quarter of a mile 
from the shore of Brazil ; and Captain Hancock says 
it can be heard at the distance of a mile. The Greeks 
formerly Itept, and the Chiiiese now keep, those insects 



W'estwoodj * Modem Class, of In.sc%:ls/ voi. ii. p. 473. 
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in cages for the sake of their sang, so that it must bo 
pleasing to the ears of some mem^^ Tlie Oieatilidse 
usually sing clnriDg the day ; whilst the Fiilgorida! 
appear to ho night-songsters. The souud^ ac^cording 
to LaudoiSj^ who has reeently studied the subjet d, is 
produced by the vibration of the lips of the spiracles^ 
which are set into motion hy a current of air emitted 
from the tiacbesc. It is i nor east ^d hy a wonderfully 
complex resounding apparatus^ consisting of two cavi- 
ties coYered by scales. Heiieo the sound may truly 
be called a yoice. In the female the musical apparatus 
is ])resenb but yeiy much less developtxl than in the 
male, find is never used for protliiciug sound. 

With respect to the ohjtxd. t>f the imisic. Dr. Hartman 
in speaking of the Cicada se^demdedm of the United 
States, saySj^^ ^"the drums are now (dime (ith and '7th, 
1851) heard in ail directions. This I believe to be the 
“ marital summons from the males* Standing in thick 
chestiiut sprouts about as high as my head, wheie 
hundreds were around me, I obseiwed the females 
coming around the dramming males.” He adds, this 
season (Aug, 1868) a dwarf pear-tree in my garden 
produced about fifty larvm of (Me, pruinosa ; and T 
several times noticed the females to alight near a 
male while he was uttering his clanging notes ” Fritz 
Muller writes to me from S, Brazil that he has often 
listened to a musical contest between tw’o or three 
males of a Cicada, having a particularly loud voice, and 
seated at a considei'able distance from each other* As 



^ Those pajticnlars are from Westwootr^ ^3Infleni Class, of 

Iiiscclst \i>h 11 . 1840, p. 422, See, also, on the Fiilgoridse, Kirby and 
Sjjollco, inli'odiiet.' Yol. ii. p. 401. 

^ Zeitsohrift fiir wisa(?H£ohaU. Zoolog.* B. xvii. 1807: s, 152-15S. 

I am indebted to Vfr. Wabsb for liaYhig sent mo this extract from, 
a ^ JoniTial of the Doin^a of Cicada septemdedin,* by Dr. Hartman, 
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soon as tile first bad finished bis song, a second im- 
mediately began j and. after be bad eoneludccl^ another 
began, and so on. As there is so much rivalry between 
the males, it is ]>robable that the females not only dls- 
coTer them by the sounds emitted, hut that, like female 
birds, they are excited or allured by the male with the 
most attractive voice. 

I have not found any well-marked cases of orna- 
mental difibreiices between the sexes of the Homoptera. 
Mr. Douglas informs me that there are three British 
species, in wbitdi the male is black or marked with black 
bands, whilst the females are pale-coloured or obscure. 

Order, OrihopUra^—T]ie males in tlie three salta- 
torial families belonging to this Order are remark- 
able for their musical powers, namely the Achetidje or 
crickets, the Loenstidae for which there is no exact 
equivalent name in English, and the Acridiidae or grass- 
lioppers. The stridulation produced by some of the 
Loenstidse is so loud that it can be heard during the 
night at the distance of a mile and that made by 
certain species is not unmusical even to the human 
ear, so that the Indians on the Amazons keep them 
in wicker cages. Ail observers agree that the sounds 
serve either to call or excite the mute females. But it 
has been noticed^ that the male migratory locust of 
Ilussia (one of the Acridiidse) wdiilst coupled with the 
female, stridiilates from anger or jealousy wdion ap- 
proached by another male. The house-cricket when 
surprised at night uses its voice to warn its fellows.^ In 
North America the Katy-did comavi^My 



L. Guild ing, ‘ Trangact. Limi. Soc/ vot xv. p. 154. 

Kappen, ajs quoted in the ‘ Zoological Iteeord,^ foj* 1807. ji. 400. 
ailhoit White, ‘ Nat. Hiat. of Sclbo^ue/ toL ii. 1825, p, 252, 
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ooo of tbo Tjocustklfe} is described ^ as iiiouiitiiig on tho 
upper bi'aiielies of a treOj atjd in tlio ovoniog; begin dId^ 
bis noisy babble, while rival notes issue from the neigh- 
boiiring trees, and the groves resound with the t^alf of 
Katy-did-she-did, the iivo-Iong night/' Mr, Bates, in 
speaking of the European fiehberieket (one of the Adie- 
tidto), says, “ the male lias been observed to j)Iaee itself 
“in the evening at the entrance of its burrow, and 
stridulato until a female approaches, when tho louder 
“ notes are succeeded by a more subdued tone, whilst 
“tho successful musician caresses with liis anteiuim 
“the mate he has won/'^ 
l)i\ Scudtler was able to 
excite one of these insects 
to answer him, by rubbing 
on a hie vdth a quilL^ 

In both sexes a remark- 
able auditory ap|)aratus 
has been discovered by 
Yon Siehold, situated in 
the front legs/^ 

In the three Families 
the sounds are differently 
produced. In the males of 
the Achetidae both T\ing- 
covers have tho same 
structure ; and tliis in the 

fiehbcricket [Gryllus campesiris, fig. 10) consists, as de- 




Fig. GrylJns campt'strls (from Laadois). 

EigbWiantl ligurr;, under jjidf of piirt of tbe 
wing-norvurcij nruich maigiiTflcJ, shcixilns 
the lyoetbf 

Lef t-bjiTid ligure, u pper biiirfflce of viii] g-oover^ 
with tbo pro.jecLing, biiiwitli nervure, 
acrojfii which the teotb 00 are aemped. 



^ IlaiTiy, * Insects of New Engliaid/ 1842, p. 128. 

* The Natumlist or the Amazons/ voh 1. 1863, p. 252. Biites 
gives a veiy interc-iting dl;seiissi(jJi on the grfu3ations in the musical 
apparatus ot the tlniee fumiliejjH See also Westwood, ‘iUodern Class.* 
voh ii. p. 41 r> aiKl 453. 

^ Ihoc, Boston Sotr, of Nat. Hist.* vcl. xi. April, 1 S6S. 

^Nouveau Manuel d*ARat. Cnrnp/ (Fiench translat.'i, toin. i 1S50 
p, 567. 

YOL. I, 2 A 
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Fig. 1 1 . Tee [ li of ei' vuve 
of Gryllus doineBLiyila 
(from Limdois). 



scribed by Landois,^ of from 131 to 138 sharp, trans^ 
Terse ridges or teeth (s^) on the under side of one of the 
nervures of the wing-coYCi\ This tootlied iiervure is 
rapidly scraped across a projecting, smooth, liard nervure 
(r) on the npper surface of the opposite wing, rirst 
one wing is rubbed over the other, 
and then the movement is ro versed. 
Both wings are raised a little at the 
same time, so as to increase the re- 
sonance. In some species the wing- 
(iovers of the males are furnished at 
the base with a tahi-like plale.^ 1 
have here given a drawing (fig, 11) 
of the teeth on the under side of 
nervui^e of another species of Gryllus, 
yiz. G. domesiir^us. 

In the Locustidm the opposite wing-covers differ in 
structure (fig. 12), and cannot, as iu the last family, 
be indifferently used in a reversed manner. The Icit 
wing, which a<its as the bow of the fiddle, lies over the 
right wing winch serves as the fiddle itself. One of 
the nervures (a) on the under surface of the former is 
finely serrated, and is scraped across the prominent 
nervures on tlie u pi per surface of the opposites or right 
wing. In our British I^hasgomira viricUisstma it ap- 
peared to me that the serrated iiervure is rubbed 
against the rounded hind eoi'uer of the opposite wing, 
the edge of winch is thickened, coloured brown, and 
very sharp. In the right wing, but not in the left, 
there is a little plate, as transparent as tale, surrounded 
by nervures, and called the S])ceolum. In 
vitium, a member of this samefamilv, we have a curious 



^ Zeitfichrift tiir wissonschaft. Zoolog/ 13. x’\di. 1 SOT. i?. 117. 
^ Westwood, 'Modern Cliiss. of Insect.^,' vol, i. p. 440. 
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subordinate modificatiari ; for the wiii^-covrers are greatly 
reduced iu sizCj but the posterior part of the pro-thorax 
is elevated into a kind of dtnne over the wiug-coverSj 
“ and which has probably the effect of increasing the 
sound/" ^ 



i'ig. 1^. CbloiL(Cu;ln& Taniiiia (from ULitesi). a, ljol>ea t>f oppotiite wiug-covt-ra. 

Wc thus see that the musical apparatus is more 
(hffereutiated or specialised in the Lociistidaij which 
include I believe the most powerlul performers in 
the Order, than in the Achetidsc, in which both wing- 
covers have the same structure and the same function/^ 
LandoiSj however, detected hi one of the Lociustidm, 
namely iu Decticus, a short and narrow row of small 



WestT^^ofxi, ^ Modern of Inisoctij/ yoL i. p- 453. 
Laudois, ibid, s, 121, 122, 

2 A 2 



© Darwin Online http://darwin-online.org.uk/ 



356 



SEXUAL SELECTION* 



Part II. 



teeth, mere rudimentSj on the inferior sttrfuee of the 
right wing“COver, whicli underlies the other and is 
never used as the how* I observed the same rmii- 
mentary structure on the under side of the right wing- 
cover in Phasgomira viridisBima. Hence we may with 
oonhdence infer that the Locust idee are descended from 
a form, in wLich, as in the existing Aehetidce, both 
wirjg-cQvers had semited nerviires on the under siirface, 
and could be iiicliffereiitly used as the bow ; but that 
in the Locustidae the two wing-covers gradually became 
differentiated and perfected, on the principle of the divi- 
sion of labour, the one to atd exclusively as the bow and 
the other as the fiddle. By what steps the more simple 
ap|)aratus in the Achetidaj originated, w^e do not know, 
but it is probable that the basal portions of the Aving- 
covers overlapped each otliei' formerly as at present, and 
that the friction of the nervnres produced a grating 
sount], as I hnd is now the case with the wing-covers 
of the females,^ A grating sound thus occasionally 
and accidentally made by the males, if it served them 
ever so little as a love-call to the females, might readily 
have heeii intensified through sexual scfiection by fitting 
variations in the roughness of the nerA ures having be(ui 
continually preserved. 

Jn the last and third Family, namely the Acricliitla? 
or grasshoppers, the stridulation is produced in a very 
different manner, and is not so shrill, according to Dr. 
Sciiddcr, as in the preceding Families* The inner sur- 
face of the femur (fig* 1 3, r) is furnished Avith a longi- 
tudinal roAv of minute, elegant, lancet-shaped, elastic 
teeth, from 85 to 93 in number and these are scraped 



j\Tr. Walsh also informs me that hfi has notioRd tli^it the female of 
the Fkityphyllum cfmcaru-trt, “when cap tin ed makesi a feeble grating 
“ noise by shiifiimg her wing-eoYers togctlierf* 

Laiidoia, ibid. s. 113. 
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across tlie sharp, projecting nerviircs on the \ving- covers, 
which are thus made to vibrato and resound Harris^ 
says that when one of 
the males begins to play, 
he first bends the shank 
“ of tho hind-leg beneath 
^Hhe thigh j where it is 
lodged in a liiruow de- 
signed to receive it, 
ami then draws the leg 
“ briskly up and down. 

Ho does not play both 
fiddles together, but ah 
ternately first upon one 
and then on the other.’' 

Ill many species, the base 
of the abdomen is holknved out into a great cavity 
which is believed to act as a resoniiding board. In 
Pneumora (hg. 14), a S* Ahican genus belonging to 
this same family, we meet with a new and reiiiiukablo 
modification : in the males a small notched rid^je pro- 
jects obliquely from each side the abdomen, against 
which the hind femora are rubbed, As the male is 
furnished with wings, the female being wingless, it is 
remarkable that the thighs are not rubbed in tlie usual 
manner against the wing-covers ; but this may perhaps 
he accounted for by the unusually small size of the hind- 
legs. I have not been able to examine the inner 
surface of the thighs, which, judging from analogy, 
would be finely serrated. The species of Poenmora 
have been more prafbnndly modified for tlie sake of 
sti'idulation than any other orthopterous insect; for 




Fign T3. of Stenobothrus pratormii 

?V tbf> strLdiilatin^ rtdK*; ; lower Hgune, the 
teeth, ttie much magiiitltjd 

(from Landoia), 



‘ luiioctjs of Xew England/ 1842, p. 

Westwood, ‘ Modern Oia.£siIit.'a.tioT)," voL i. p. -IGii. 
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in the male tiie whole body has boon converted into a 
musical iiistniment, beii^g distended with air, like a 
great pelhioid bladder^ so as to in crease the resonance- 
Mi\ Trimen informs me that at the Cape of Good Hope 
theSo insects make a wonderful noise during the night 





Fig* 14. rueumcra (from apedmeiibi in ihe Biltisb Muaeum}, Upj>or figUTr^ nmlG; 
lowtr figure, fennallc. 



J'here is one exception to the rule that the females 
ill these three Families are destitute of an efficient 
niusical apparatus ; for both sexes of Bpbippiger (f.o- 
ciistidae) are said^^ to be thus provided- This ease may 



^ AVustwotxij ibid, yoL i. p. 45^. 
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be compared witli tliat of t lie reindeer^ m wliieli species 
alone both sexes possess horns. Although the temalo 
ortlioptera are thus almost invariably mutOj yet I janduis^^ 
found rndirnents of the stridulating organs on the fe- 
mora of the female AcridiidcOj an^l similar rudiments on the 
under surtace of the wing-covers of the ieinale AclietidcO ; 
but he lailed to find any rudiments in the females 
of*I)ectieiiSj one of the Locust i doe. In the Honioptera 
the mute females of Oieada have the proper musical 
apparatus in an undeveloped state ; and we shall here- 
after meet in other divisions of the animal l^ingdom with 
innumerable instances of structures proper to tlie male 
being present in a rudimentary c<>nrlition in the females 
Such cases appear at lirst sight to indicate that both 
sexes were primordial! y constructed in the same m aimer j 
but that certain organs were subsequently lost by the 
females. It is^ however, a more probable view, as pre- 
viously explained, that the organs in questitni were 
acquired by the males and partially transferred to the 
females. 

Landois has observed another interesting fact, namely 
that in the females of the Acridiidse, the stridiilating 
teeth on the femora remain througbont life in the same 
condition in wLieh they first appear in lK)th sexes 
during the larval state. In the mules, on the other 
haud,^they become fully developed and acquire their 
perfect structure at the last moult, when the insect is 
mature! and ready to breed. 

From the facts now^ given, we see that the means 
bv which the mules produce their sounds are extremely 
div(!rsilled in the Orthoptera, and are altogether dif- 
ferent from those employed by the Honiopt(ira. But 
througlioiit the animal kingdom we incessantly find the 



Landoiii, ibid. s. 115, llG, 120, 122. 
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same object gained by the most diversified loearis; this 
btdng due to the whole organisation undergoing in 
the course ot ages iiiiiltifarious changes ; and as part 
alter part varieSj different variations are taken advantage 
of for the same general purpose. The diversification of 
the means for producing sound in the three families 
oi the OrtJioptera and in the HomopterUj impresses the 
mind with the high importance of these structures to 
the maleSj for the sake of calling or alluring the females, 
e need feel no sur[>rise at the amount oi' modi lie atioii 
which the Ortlioptera have undergone in this respect, as 
we now know, from Dr, Htnidder’s remarkable discovery, 
that there has been more than ample time. This 
naturalist has lately louiid a lossil insect in the Devonian 
formation of New Brunswick, which is furnished with 
*^the welMcnowii tympanum or stridulating apparatus 
of the male Lotmstidm/' This insect, though in most 
j'espects related to the Nenvoptera, appears to connect, 
as is so often the case with very ancient forms, the 
two Orders of the Neiiroptera and Orthoptera winch are 
now generally ranked as quite distinct 

I iiavo but little more to say on the Orthoptor-a, 
Some ot the species are very pugnatuous : when two 
male lield-crickets {Gryllus cmnjpestrh) are confined 
together, they fight till one kills tlie other ; and the 
species of Mantis are described as manoeuvring with 
their sword-like front-limbs, like hussars with their 
sabres, Tiie Chinese keep these insects in little bamboo 
cages and match them like game-cocks*^^ With respect 
to colour, some exotic locusts are beautilully orna- 
mented ; the posterior wings being marked witli red, 

' Transact, Ent. So(;.^ 3rd yoL ii, p Journnl of Froceedinf^s 

p. 1170 

Westwtjot], ^Mtxlera Class, of Insects,’ yoL i, j>, 427; for crickets 
445, 
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bliiCj and black; but as tliroiighoat the Order the 
two sexes rarely differ much in colour, it is doubt lul 
whether tliey owe these bright tints to sexual selection. 
Conspicuoas f‘olours may bo of use to these insecds 
as a protection^ on the principle to be explained in the 
next chapter, by giving notice to tlicir enemies that 
they are unpalatable. Thm it has been observed 
that an Indian brightly-coloured lo(tust was invariably 
rejected when oilerc^d to birds and lizards. Some eases, 
however, of sexual differences iu colour in this Order 
are known. The male of an American cricket^^ is d<> 
scribed as being as white as ivory, whilst the female 
varies from almost white to green ish-yello\v or dnskv. 
Mr, Walsli inf<jrnis me that the adult male of Spedrf/m 
fem'mdmn (one of the Phasmidit) ‘"is of a shining 
“ browmish-yellow colour; the adult female being of 

a dull, opaque, cinereous-bruwu ; the young of both 
"" sexes being green.’' Lastly, I may mention that the 
male of one curious kind of cricket^” is furnished with 
‘‘a long membranous appendage, ^vhich tails oyer tlie 
^"face like a veil;" but whether this serves as an o ma- 
in e tit is not known. 

Order, Neuro][dera,—lJ\t\le need here be said, except 
in regard to colour. In the Ephemeridm the sexes 
often differ slightly in their obscure tints but it is 
not probable tliat the males are thus rendered attrac- 
tive to the females. The Libellulidm or dragon-flies 
are ornamented with splendid green, blue, yellow, and 



Mr. Ch. Ilornc, in ^ Proc. Ent. 8<jc/ May 3, ISSy, p. xii. 

Tlic Oemnthm nivalU. lljirrlij, ^Insects of Eew England/ 1S42, 

IK 121 . 

Platybk^mnua : Wohtwnod, ' Modern, Cbiss/ voL i. p. 447. 
n. I), Walati, tlie Pseudo-neuioptera of lllinok, m ‘Ti-oe. Ent. St>c. 
of PJiilailelpliia/ lStj2, p. tlGi, 
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vermilion nietalln; tints; and the sexes often difier, 
TliuSj the males of soino of tlio Agrionidm, as Pnih 
Westwood remarks,^® ‘^are of a rich blue with black 
^Syings, whilst the females are tine ^reen with colourless 
*^whngs,’^ Bat in A^rion Bamhurii these c:oloiirs are 
exactly reversed in the two sexes,^^ In the extensive 
N, American genus of lletairinaj the nudes alone have 
a b(.^mitifnl carmine s[Kit at the base of each wing. In 
Anax Junius the basal part of tlie abdomen in the male 
is a vivid nltra-marine bUie, and in the female grass- 
green. in the allied genus Gompluis^ on the other 
hand, and in some other generaj the sexes differ but 
little in colour. Throughout the animal kingdom, 
similar cases of the sexes of closely-allied forms either 
differing greatly, or very little, or not at all, are of 
fj^equent occiirrem*c. Although with many Libelliilidm 
there is so wide a difference in colour between the sexes, 
it is often difficult to say which is the most brilliant ; 
and the ordinary coloration of the two sexes is oxatdly 
reversed, as we have just seen, in one species of Agrion. 
It is not probable that their colours in any case have 
been gained as a protection. As Mr. MacLachlan, who 
has closely attended to this family, w rites to me, dragon- 
flies — the tyrants of the insect- world— are the least 
liable of any insect to be attackerl by birds or other 
enemies. He believes that their bright colours serve 
as a sexual attraction. It deserves notice, as bearing 
on this siibjecit, that certain dragon-flies appear to be 
attracted by particular colours: Air, Patterson observed^ 
that the species of Agrioiiidm, of which the males are 
blue, settleil in numbers on the blue doat of a fishing 



^ Modem vol. ii. \\ 37. 

Walsli, ibifJ. p. 381. I imi indebted to this naturalist for iliu 
following facts on Hetaei'inu, Anax, a [id Ciomplinx, 

^ Tmusact, Ent, Soaf vol. i. i83C, p. Ixxxi, 
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line; wliilst two other species were attracted by shining 
wljiite coloms. 

It is an interesting fact^ first obserred by Sebelverj 
that the in ales, in several genera Indoiiging to two snb- 
familieSj when they first emerge Irom the pupal state 
are coloured exatdly like the females ; but that their 
bodies in a short time assume a conspicuous nullry-blue 
tint, owing to the exudation of a kind of oil^ soluble in 
ether and alcobob Mr, MacLacblan believes tliat in the 
male of Lihellula depressa this ehonge of colour does not 
occur until nearly a fortnight alter the metamorphosis, 
when the sexes are ready to pair. 

Certain species of Neurotliemls present, according 
to Brauer*^ a cturious case of d ini orpins in ^ some of the 
females having their wings netted in the usual manner ; 
whilst other females liave them very iiclily nett ed as in 
the males of the same speeies.” Eiaiier explains 
the pheiiomtmon on Dar>viuian principles by the 
supposition that the close netting of the veins is a 
secondary sexual character in the males.” ^J.’his 
latter character is generally developed in the males 
alone, but being, like every other masculine character, 
latent in the female, is occasionally developed in them, 
■\Ve have here an illustration of the inamier in whicli 
the two sexes of nmny animals have probably eonie to 
resemble c^ach other, namely by valuations first appear- 
ing in the males, being preserved in them, and then 
transmitted to and developed in the females ; but in 
this particular genus a complete transfereiiee is occa- 
sionally and abruptly effected. Mr. MacLacblan iii- 
Ibrms me of another case of dimorphism occurring in 
several species of Agrion in whicL a certain number of 
individuals are Ibund of an orange colour, and these are 

■ See a’bjjtrwei, in the ^Zoological Boooi'd ' for 1S67, r- 
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ill variably females* This is probably a caso of reversion j 
for in the true Libeilulse, when the sexes differ in 
colourj the feoialos are always orange or yellow^ so 
that supposing Agriori to be deseemleci from some pri- 
mordial form having the characterLstio sexual eolonrs 
of the typical Libelluleej it would not be surprising that 
a tendency to vary in this manner should ocenr in the 
females alone* 

Although many dragoinhicis are such large, powerful 
and fierce insects, the males have not been observed 
by Mr. MacLa(*hlaii to fight together, except, as he 
believes, in the case of some of the smaller species of 
Agrion. In another very distinct group in this Oder, 
namely in the Termites or white ants, both sexes at 
the time of swarming may be seen running about, the 
^^niale alter the female, sometimes two chasing one 
female, and contending with great eagerness who shall 
“ win the prize/' 

Order, llymenoptera, — ^That inimitable observer, M* 
Pabi'e/'" in describing the habits of Cereeris, a wasp- 
Jikt? insect, remarks that fights frequently ensue 
between the males for the possession of some parti- 
“ cular female, who sits an apparently unconcerned 
beholder of the struggle for supremacy, and when the 
victory is decided, quietly files awuy in company 
‘Avith the conqueror*'' Westwood says that the 
males of one of the saw-llies (Tentbredioee) “ have been 
found fighting together, with their mandibles locked/' 
As M* Fabre speaktS of the males of Cerceris striving 
to obtain a particular female, it may bo well to bear in 

Kirby and SjHsnne, ^ I ij trod not* to Entomology/ vol. IL. ISIS, p. 35, 

See an inten stin^^ arlide, “ Tlie Writiiiga of Fabrt /' in ' Nat. Hi&t. 
Ueviovv/ April, TSi>2, p, 1 22. 

^ JoiiriiiU of Proc', of Entoinolng, Soe.’ Sept. 7tb, ISLiS, p, Uia. 
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miTid that msects belonging to this Order have the 
pjwer of recognising each other after long intervals of 
timOj and are deeply attached. For instance, Fierro 
Huhcir, whose accuracy no one doubts, separated some 
antsj and when after an interval of four months tlrey 
met others which had formerly belonged to the same 
community, they mutually recognised and caressed each 
other with tlieir antennee- Had they been strangers 
they would have fought together. Again, when two 
communities engage in a battle, the ants on the same 
side in the general confiisitjii sometimes athi^tk eacli 
other, but they soon perceive their mistake, and the 
one ant soothes the other.^ 

In this Or(h;r slight differences in c{)lour, according 
to sox, are common, but conspicuous did'eronces are 
rare except in the family of Bees; )’^et both sexes of 
certain gronj>s are so brilliantly coloured — for instance 
in Clirysis, in whicli vermilion and metallic greens 
prevail — that we are tempted to attribute the result 
to sexual selGction. Tn ttie Ichiieiimonidm, according to 
Mi\ Walsh, the males are almost universally lighter 
coloured than the females. On the other band, in the 
Teiithredinidai the males are genei'ally darker than the 
females. In the Siri«ad;n the sexes frequently differ; 
thus the male of Birex juvenm^s is banded with orange, 
whilst the femjile is dark purple; but it is difficult to 
say wliich sex is the most ornamented. In Tremex 

V 

columhiv the female is much brighter coloured than the 
male* With ants, as I am informed by Mr. F, Smith, 
the males of several species are black, the females 
being testaceous. In the family of Bees, especially in 



P. HuIh i-, ^ Eeelierclitsij siir les dcs Fouritiia/ 1810, p, 150, 

165. 

j>6 i Pyou, Entomolog. Soc, of P]:Jlil^id.elpIlia,’ 1866, p. 238-239. 
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the solitary species, as I hear from the same distin- 
guished entomologist, the sexes often differ in colour. 
Idle males aie generally the briglitost, and in Bombns 
as well as in Apatlms, much more yariabio in colour 
than the females. ].n Anfhophora return the male is 
of a rich fulvous-brown, whilst the hmale is quite 
black: so are the females of Boveral species of Xylocopa, 
the males being liright yellow. In an AustraUan bee 
{Ledis howJjylam)^ tlie female is of an extremely brilliant 
steel-blue, sometimes tinted witli vivid green ; the male 
being of a bright brassy colour clotlied with rich fulvous 
puhoscence. As in this group the females are provided 
With excellent defensive weapons in their stings, it is ' 
not probable that they have com{) to differ in colour 
from the males for the sake of protection, 

MutUla l^uTQ^pma ^mit^ a stridulatiug noise; and ac- 
cording to Gonreau both sexes have tliis power, lie 
attrihntes tlie sound to the friction of the third and 
preceding abdominal segments ; tmd I find that these 
surfaces are marlted with very line concentric ridges, 
but so is the projecting thoracic collar, on which the 
head articuhitcs ; and this collar, when scr^jitched with 
the point of a needle, emits the proper sound. It is 
rather surprising that both sexes should have the 
power of stridulating, as the male is winged and the 
female wingless. It is notorious that Bees express 
certain emotions, as of anger, by the tone of their 
humming, as do some dipterous insects ; but I have 
not referred to tliese s<)unds, as they are not known to 
be in any way connected with the act of courtship. 

Order, Coho])iera (Beetles), — Many beetles are 
coloured so as to resemble the surfaces which they 



Quoted by Westwooti, ^Modern Class, of Insects,^ yoI, ii, p* 214, 
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habitual Ij fi'eqiiejit. Other speeies are orDamented 
with gor/^etms metallic^ tints, — for instaneo, many Cara- 
bidmj which live on the ground and have the power 
of defending themselves by an intensely acrid seci'etiorij 
—the splendid diamond-beetles which are j>rot(>cted by 
an extremely Imrd C{>vering, — many species of Chr}'- 
somela, sneh as 0, cerealiB^ a large species beautifully 
striped with various colours, and in Britain confined 
to the bare summit of hSnowdonj — and a host of other 
species. These splendid colours, winch are often 
arranged in stri])es, spots, crosses and other elegant 
patterns, can hardly be beneficial, as a prt)t(iction, except 
in the case of some dower-tbr.'ding species ; and we 
cannot believe that they are purposeless, llentfe the 
suspicion arises, that they servo as a sexual attraction ; 
but we have no evidence on this h(3ad, for the sexes 
rarely differ in colour. Blind beetles, whi(di <‘annot of 
(bourse behold each other’s beauty, never exhibit, as T 
hear from Mr. Waterlioiise, juu., bright colours, though 
they often have polislied coats : but ttxe explanation of 
their obscurity may be that blind insects inhabit caves 
and other obscure stations. 

Some Ix>ngicorns, liowever, especially ccitain Pri- 
onidax, offer an exception to the common rule that the 
sexes of beetles do not differ in colour. Most of these 
insects are large and splendidly coloured. The males in 
the genus Pyrodes/^ as I saw in Mr. Bates’ collection, are 

ji3 Pyrodes pnichenimna, in^hicli the sexes difibr coiisipitsTiaii^ly, lias 
been dcseribed by Mr. Bates in ‘Transard. Eut. 8oc.^ 1861^ P- I 
will speeil'y the fevv' other cases in which I have Insird of a tlifference 
in eohiur luetween the sexes of beetk.^H. Kirby and f^ponce Iiitroduet. 
to EntomoIfJgy,^ Yoh iii. [). 301) mention a Can th arts, MeLoe, Ithaglimi, 
and the Lepiara i the male of the latter being testaceous, with 

a black thorax, and the female of a dull red all over. These two 
latter beetles belong to tlie Order of Longieoms, Messrs. H. Trimen 
and Waterhouse, junr., inform me of two Lamellicoms, viz., a IVsri- 
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generally redder but rather duller than the females^ the 
latter being eoloiired of a inure or less splendid golden 
green* On tlie other liaiidj in one species the male is 
golden-greenj the female being richly tinted with red 
and]mrple. In the genus Esmeralda the sexes differ so 
greatly in colour that they have been ranked as distmct 
species : in one species both are of a beautiful sliining 
green j but the male has a re:l thorax. On the whole , 
as far as I could judgo^ the females of those Prion id je, 
in which the sexes differ, are coloured more richly 
than the males ; and this does not accord with the 
common rule in regard to colour when acquired tlirongli 
sexual selection* 




Fig. 13. OaalcosQina atlais. Uppet male (reliiced) ; lo^’cr figure, feiaiile 

(nat. slKe). 

tiicTna and Trichiusj tll^^ of the latter l)€iiig moro oLsctiroly 

coloured than tlie female. In TiUu.& tlonfjnUis the mfile in blacky find 
tlio female always, as it is believed, of ii dark blue colour with a red 
thorax. Tlie xnahi^ alaoj of Orsodacna afm, as I hear from ^Tr, Walsh, 
is bladr, the female (the so-oalled 0. rujkollis') liaving a rufous tlioi'jix. 
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Kig. 11, 



riifitniiiujj fautiUB. 
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A most remarkable distinction between the sexes of 
many beetles is presented by the great horns which 
rise from the hoad^ thorax, or clypens of the males; 
and in some few cases from tlie under stiriaee of the 
body. These horns, in the great family of the Lamelli’ 
corns, resemble those of yarioiis quadrupeds, such as 
stags, rhinoceroses, &c,j and are wonderful both from 
their size and diyersitied shapes. Instead of descrihing 
thenij I have giren figures of the males and females ot 
some of the more remarkable forms, (Figs, 1-5 to 19,) 
The females generally exhibit mdimonts of the honis 
in the form of small knobs or ridges; but some arc 
destitute of even a rudiment. On the other band, the 
liorns are nearly as well developed in the female as in 
the male of FJianceuB la/ncifer ; and only a little less 
well developed in the females of some other siiecies of 
the same genus and of Copris, In the several sub- 
divisions of the family, the diflereuces in structure of 
the horns do not run ]>arallol, as I am informed by 
Mr. Bates, with their more important and characteristic 
difibreuces ; thus within the same natural section of the 
genus Oiithopbagns, there are species which have either 
a siiiglo cephalic horn, or two distinct boros. 

In almost all cases, the horns are remarkable from 
their excessive variabibty ; so that a graduated series 
can be formed, from the most highly developed males 
to others so degenerate that they can barely be distin- 
guished from the females, Mr Walsh found that in 
FhmimiS earnifex the horns were thrice as h>ng in some 
males as in others. Ml Bates, after examining above 
a hundred males of Ord]hO]^liagm rangifer (hg, 19), 
thought that he had at last discovered a species in 

^ Fioc* Entomolog^. Soc* f>tTMladelpliia,’ ]SG4, p, 228- 
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wliicli the lioms did not vary ; but further rcseareli 
proved tlie eoutrary. 

The exti-aoidiriarj size of the IiornSj and their widely 
dilh^reiit struetiire in el osely “allied forms, indicate that 
they have been formed for some important purpose ; 
but their exeessivo vjiriahility in the males of the same 
species leads to the inference that this purpose cannot 
be of a defiTiite nature* The horns <lo not show marJ^s 
of fri<‘tion, as if used for any ordinary work* Some 
authors suppose that as the males waindei' much more 
than the females, they require horns as a defence 
against their enemies; but in many eases the horns 
do not seem well adapted for det'encej as they are not 
sharp* 1'he most obvious conjecture is that they are 
iLsed by the males for lighting together ; but they 
have never IxKm observed to light ; nor (joiild Mr* Bates, 
after a careful examination ot' numerous speeios, find 
any sufficient evidence in their mutilated or broken 
ciondition of their having been thus useth If the males 
had been habitual fighters, their size would probably 
have been increased through sc;xual selection, so as to 
have exceeded that of the female ; but Mr* Bates, after 
comparing tlie two sexes in above a hundred species of 
the Coprid^e, does not lind in well-developed individuals 
any marked difference in this respect. There is, more- 
over, one beetle, belonging to the same great division 
of the T. am elii corns, namely Lethrus, tlie males of which 
are known to fight, but they are not provided with 
horns, though their mandibles are much larger than 
those of the female* 

The conclusion, which best agrees with the fact of 
the horns having been so immensely yet not lixcdly 
devtdoped,“as sliewm by their extreme variability in 



Kirby and Spence, ^ IiitrodLid;. Entomolog/ voL iii. p. 300. 

2 E 2 
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tlie same species and by their extreme diversity in 
closely-allied species— is that they have been acquired 
as ornaments. This view will at iirst appear extremely 
improbable; but we shall hereafter iind with many 
animals, standing much higher in the scale, namely 
fishes, amphibians, reptiles and birds, that various 
kinds of crests, knobs, horns and combs have been 
develojjed apparently for this sole purpose. 

The males of Onitis fureifer (fig. 20) are fiiTiiished 
with singular projections on their anterior femora, and 
with a great fork or pair of horns on 
the lower surface of the thorax. This 
situation seems extremely ill adapted 
for the display of these projections, 
and they may he of some real ser- 
yiee ; but no use can at present be 
assigned to them. It is a highly 
remarkable fact, that although the 
Fi-. 2 ft. onitig fnreif^r, male, niales do oot exhibit 6ven a trace of 

viewed fmm beiieatL. „ <■ ji 

horns on the upper suriacc ot the 
l)ody, yet in tlie females a rudiment of a single horn on 
the head (fig. 21, a), and of a crest (h) on tho thorax, 
are plain! v visihle. That the slight thoracic crest in the 





Fig. 21. L^ftiiand figure, male of Oaitta fnrdfer* viewed latr^mlly. lllgliUiand 
rein ale. d, Kudlmcfit of cephalic bom. 1). Trace of thoracic bom or crest. 

female is a rudiment of a projection projicr to the male, 
though entirely absent in the male of this particular 
species, is clear : for the female of Bubas bison (a form 
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oomt^s next to Oiiitis) has a similar slight crest 
on the thorax, and the male has in the same situation a 
grt^at projeetion. So again there eaii he no doubt tiiat 
the little point (a) on the head of the female OnitiB 
fureifer, as well of the females of two or three allied 
species, is a nidimentary representative of the cephalic 
horn^ which is common to the males of so many lamel- 
licom beetles, as in Phanseiis, fig, 17, The males indeed 
of some unnamed beetles in the Britisli Museum, which 
aie believed actually to belong to the genus Onitis, are 
furnished with a similar horn. The remarkahle nature 
of this case will be best perceived by an illustration : 
the Ruminant quadrupeds run parallel with the lame I- 
iicorn beetles, in some females possessing horns as large 
as those of the male, in others liaving tlicm much 
smaller, ot' existing as mere rudiments (though this is 
as rare with niininants as it is commo]i with Lanielli- 
corns), or in hating none at all, 17o\v if a new species 
of deer or sheep w^ere discovered with the female 
hearing distinct rudiments of horns, whilst the head 
of the male was absolutely smooth, we should have a 
case like that of Onitis furci/er. 

In this case the old belief of rudiments having been 
created to complete the scheme of nature is so far from 
holding good, that all ordinary rules are completely 
broken through. The view which seems the most pro- 
bable is that some early progenitor of Onitis acquired, 
like other Lamdlleoms, horns on the head and thorax, 
a?id then transferred thorn, in a rudimentary condition, 
as with so many existing species, to the female, by whom 
they have ever since been retained. The subsequent 
loss of the horns by the male may liave resulted through 
the principle of compensation from the development of 
the projetdions on tlie lower surface, whilst the female 
has not been thus affected, as she is not furnished with 
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these projectioiiSj and coiisequcmtly lias retained the 
rudiments of the horns on the upper surface. Although 
this view is supported by the case of JSlediiis imine- 
diatoly to be given, yet the projections on tlie lower 
siirfatje differ greatly in stmeture and development in 
the males of the several species of Onitis, and are even 
rudimentary in some ; nevertheless the upper surface 
in all these species is quite destitute of horns. As 
secondary sexual characters are so eminently variable, it 
is jiossible that the projections on the lower surface mav 
have been first acquired by some progenitor of Onitis and 
produced their effect through compensation, aud then 
have been in certain cases almost completely lost. 

All the cases hitherto given refer to the Lameili- 
coins, but tlic males of some few otlior beetles, be- 
longing to two widely distinct gioups, namely, the 
Oui culionidse and btaphylinidie, are furnished with 
horns,— in the former on tlio lower surface of the body,^' 
in the latter on the upper surface of the head and 
thorax. In the Staphylinidm the horns of the males 
in the same species are extraordinarily variable, just 
as we have seen with the Lamelhcorns. ' In Siagonium 



Fi". 22, Blcdiufe laiinie, Left-hirnd HgnTC, male j riglit-hand figure, fcmnle. 



WO have a case of dimorpliism, for tlie males can l>e 
divided into two sets, dilfcring greatly in the size of 
their bodies, and in the development of tiieir horns, 
with out any irjtermcdiate gradations. In a species of 
Bledius (fig, 22 ), also belonging to the Staphylmidee, 
male specimens can be lonnci in the same locality, as 
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ProftiBSor Westwood states, “ iu which the central horn 
“ of the thorax is very large, hiit the horns of the head 
“ quite rndinieiital ; and others, in which the thoracic 
“horn is much shorter, whilst the protuberances on 
“ the head are long.” Here, then, w'O apparently 
have an instance of compensation of growth, which 
throws liglrt on the curious case just given of the loss of 
the upper horns by the males ot Ordtis f arcijar. 

Law of Battle.— ^ome male beetles, which seem ill 
fitted for fighting, nevertheless engage in conflicts for 
the possession of" the females. Mr. Wallace “ saw two 
males of Leptorhynchus anyustatus, a linear beetle with 
a much elongated rostrum, “fighting tor a female, who 
“ stood close by busy at her boring. They pushed at 
“ each other with their rostra, and clawed and thumped, 

“ apparently in the greatest rage.” The smaller male, 
however, “ soon ran away, achnowledging himseli vau- 
“quished.” In some few cases tlie males are well 
adapted for fighting, by possessing great toothed man- 
dibles, much larger than those of the females. This 
is the case with the common stag-beetle (Lmanm 
ce?-rwa),the males of which emerge from the pupal state 
about a week before the other sex, so that several may 
often be seen pnisniog the same female. At this period 
they engage in fierce conflicts. When Mr. A. H. 
Davis®* enclosed two males with one female in a box, 
the larger male severely pinched the smaller one, until 
he resigned his pretensions. A i'riend infonns me 



“2 ‘Modem Classifii'iition ot tesoeti?,' vol, i, p. 17'J. Ou the same 
iiat^e them k an aoeouiit of Siagouhmi. In the Untisli Mnsfann I 
noticed one imile spccimou of Sia-oriium in an intermedia^ oonditiou, 



SO tlifit the flimorpliLsm is not strict. 

* The Malay Archipelago/ yol. ii. ISui), p. 27G. 

‘Entomological Magazine/ yol. i. 1S33, P-_ ^ 

conflicts of this" spcci.es, Kirby and Spenijo^ ibid, vob in. p- bl4; anfl 



’WoatwfMjd, ibid. vol. L p. 1S7. 
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that when a boy lie often pnt the males tog-ether to see 
them fight, and he noticed that they w-ere much bolder 
and fiereor than the females, as is well known to be the 
case with^ the liiglicr animals. The males would seize 
bold ol hjs flnpr, if held in front, but not so the females. 
W ith inany of the Liicanidm, as well as ^vith the above- 
mentioned Leptoj’byu(!bns, the males are larger and 
more powerlid insects than the females. The two sexes 
et Lethrus eefhalotes (one of the Lamellieorns) inhabit the 
Siime bui-row ; and tlie male has larger mandibles than 
the female. If, during the breeding-season, a strange 
male attempts to enter th<? burrow^, be is attacked; the 
female does not r('main passive, but doses the month of 
the burrow, and encoui-ages her mate by eontinually 
pusbing him on from behind. The action does not 
cease until the aggressor is Id lied or runs away.*^^ The 
two sexe.s of another Limellicorn beetle, i\iG Ateu<;hus 
cicairicosus live in pairs, and seem much attatdied to 
each other; the male excites the female to irdl the 
balls of dung in wbidi the ova are deposited; and if 
she is removed, be be(‘(mieK ranch agitfited. If the 
male is removed, the female ceases aU work, and as 
H. Brulerie®® believes, would remain ou the spot until 
ishe died. 

The great mandibles of the male Lneanidfe are ex- 
trem(dy variable both in size and structure, and in this 
respect resemble the horns or the bead and thorax 
of many male Lamellieorns and Stapbylinida}. A per- 
fect series can bo formed from the best-provided to the 
ivorst--pi-ovided or degenerate males. Although the 
mandibles of the common stag-beetle, and jwobably of 



^ Quoted i-rom l-'isdier, in ‘ Diet. CIiiss. d’Hist. mt.’ torn x p ?,U 
■' ‘Ann. &OC Eutomnlos, France,’ 1866, tu. quoted in ‘Jou.-nal of 
Imvel,’ l)j- A. Murray, 1868, j>. 135. 
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nia]iy otli{^r speciicSj aro used as efficient weapons for 
it is doubtful whether their great size can 
thus bo aceouDted for. We have 
seen that with the Lucanus ela- 
^jkus of N. America they are \mA 
lor seizing the female. As they 
are so conspicuous and so ele- 
gantly hrancdied, the suspicion 
has sometimes crossed my mind 
that they may be serviceable to 
the males as an oriiameng in the 
same manner as the horns on the 
head and thorax ol thc3 varitms 
above described species. The 
male CJiiaw^naihus graniii of S, 

Chile — ^a splendid beetle belong- 
iiig to the same family^ — has enor- 
mously- dev el oped mandibles (fig- 
213) ; ho is hold and pugnacious ; 
when threatened on any side lie 
faces roiindj opening his great 
jaws, and at the same time stridn- 
lating loudly ; but the mandibles 
were not strong enough to pinch 
my linger so as to cause actual 
pain, 

fc^exual selection, which implies 
the possession of considerable per- 
ceptive powers and oi strong pas- 
sions, seems to have been more 
effective with the Laniellieorns tsiiassognatbiis grantit, 

than with any other family of the Urp^ 

^ j „ iow^^r figuTe, female. 

Ooleoptera or beetles. With some 

sp(;t;ii 3 s tlie inaleK are provided with weapons for fight- 
ing; some live in pairs and show mutual afiectioii ; 
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many liaye the power of stridulating vvJieii excitecl ; many 
are famished with the most C'xtraordinarj^ hornSj appa- 
rently for the sake of ornament ; some wliieli are diiirna] 
in their habits are gorgeously eolour(;d ; and, lastly, 
seTeral of the largest beetles in the world belong to this 
lamily, which was placed by Jjinnfeiis and Pabrieius at 
the head of the Order of the Coleoptera.®"'^ 

SiTidulatinff ovgans .- — Beetles belonging to many 
and widely distinct families possess these organs. The 
sound can sometimes be heard at the distance of several 
f(;et or even yards,'® but is Jiot comparable with that 
produced by tlie Orthoptera. The part which may he 
called the ra^^p generally consists of a narrow slightly- 
raised surface, crossed by very fine, parallel ribs, some- 
times so fine as to cause iridescent colours, and having 
a very elegant appearance under the microscope. In 
some cases, for instanco, with Typheeus, it could he 
plainly seen that extremely minnto, bristly, scale-like 
prominences, which cover the whole surroimding sur- 
face in approximately parallel lines, give rise to the 
ribs of the rasp by becoming coniluent and straight, and 
at the same time more prominent and smootin A hard 
ridge on any adjoining part of the body, which in some 
cases is specially modified for the puq>ose, serves as the 
scraper for the rasp. Tl]e scraper is rapidly moved across 
the rasp, or conversely the rasp across the scraj)or. 

These oigans are situated in widely different posi- 
tif>Ds, in the caiTion-heetlcs (IS ecrophorus) two parallel 
rasps (r, fig, 24) stand on tlaj dorsal suifat^e of the fifth 
abdominal segment, each i^asp being crossed, as described 
by Landois/^ by Irom 12fi to 140 fine ribs. I’hesc 



^ Mtxiem Clasg./ vol. i. p. IS-i, 

WollEfSton, On cieitain musical Curcalioriidae, * Ammls auii of 
Nat imt' vo]. vi. 1800 , p. 14 . ^ 

‘ Ziiitgdnirt fur iioolog/ B. xvii. 1867, s. 127. 
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ribs are scraped by tlie posterior margins of the elytra, a 
small portion of which projects beyond t!ie general out- 
line. In many Criocerid^B, and in Ohjihra ^-funGtata 




Flgd 24i Ifeu'OphoniR (J'roiu niiTi-dois). ?■. Tbf two ratips?-. LrtjftrLjiiid figtirej part of 
the rasp lligbly niagultiCKJ, 

(one of the Chrysomelidse), and in some Tenehrionidse, 
the rasp is seated on the dorsal apex of the abdo- 
men, on tlie pygidiiim or pro-pygidium, and is scraped 
as above by the elytra. In Heterocenis, which htdongs 
to another ianiily, the rasps are placed on the sides of 
the iii'st abdominal segment, and are scraped by ridges 
on the femora/^ In cert^iiii Ciirculionida> and Carfi- 
hidse,^ the parts are coni]>letely reversed in position, 



I am groiaiy indebted to Mr, O. E. Croicb for_ l]^x¥iTlg sent me 
numerous prepared specimeiis of yarioiis beetlesj belonging to thoso tbiee 
families aud oLheis, as well as for valyablo iulbrniatiou of all IriiHis, lie 
believya tbat tlie- power of ylrldiilati()ii in the Clythm bas not been pre." 
viously obyorvedd I tim also iniicti indebted to Mr, JL. 'V\ , iTaiifcOn, for 
iufortuation and speeinicns, I maj'' add that my son, Mr. F. Darwin, 
tinda that DeT-meatc^ stridnlates, bnt ho searched in Yain for tlio 

sLpparaius. Scolytns has lately been described by Dr. Chapman as fi 
ati-iduiatnr, in the ' EntomologiaCs Jfonttily Magazine/ voL vi.^ p, 130, 
JSuhit^idte, translated iu ‘ Animls and Mag, of Ivat. Hist. \’ol. sx, 
1867, p. 37. 

72 Wcstiing has described (Kioyer, ^ Naturliist. Tidslnlft/ B. n, 1S4S- 
49, p. S34) the stridulating organs in those two, as well as in other 
families. In the Csirabidsc i have examincid Elaph-u^ uHgmoms and 
mu^Hpundafa, sent to me by Mr, Ciotoh. In Blethisa the 
transverse ridges on the furrowed border of the abdominal segment do 
Tifjt come into play, aB fur as I conld judge, in scraping tlie rasps on tho 
elytra. 
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for the rasp55 are seated on the inferior surface of the 
elytra, near their apices, or along their outer marging, 
and the edges of the abdominal sc'gments serve as the 
scrapers. In Pelobius hermanni (one of Dytiscid^ or 
water-beetles) a strong ridge runs parallel and near to 
the sutural margin of the elytra, and is crossed by ribs, 
coarse in the middle part, but becoming gradually finer 
at both ends, espeeially at the upper end ; when this 
insect is held under water or in the air, a stridulatiug 
iiomi is produced hy scraping the extreme horny margin 
of the abdomen against the rasp. In a great immber 
of long-horned beetles (Ijongicornia) the organs are alto- 
getlier dillerently situated, the rasp being on the meso- 
thorax, which is rubbed against the pro-thorax ; Landois 
counted 238 veiy fine ribs on the rasp of Ceramhjx 
heros. 

Many Lamellieorns have the power of stridulating, 
and the organs differ greatly in position. Some species 
stridulate very loudly, so that wlnm 
Mr. F , Smith caught a Trox sabu~ 
losus, a gamekc?eper wlio stood by 
thought that he had caught a 
mouse ; but I fid led to discover the 
proper organs in this beetle. In 
Geotrupes and Typheeiis a narrow 
ridge runs obliquely across (r, fig* 
'2d) the coxa of each hind- leg, 
having in 6f, stereorarhis 84 ribs, 
wliicli are scraped by a specially- 
projecting paid of one of the abdo- 
minal segments. In the nearly 
r, c. Coxa. ,/. Femur, allied Copins lunai'ts, an excessively 

i. Libia, tr, TarsL ^ ^ 

narrow fine rasp runs along the 
sutural margin of the elytra, with another short rasp 
near the basal outer margin ; but in some other Coprini 



/- 




s 

2C. HiiidUeg: of Cfsotl'LjpeS 
Btencoras'ius CtmmLa.i]do1&). 
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tlic rasp is seated^ atTordiag to T.eeontes'^ on tiio dorsal 
suiface of the abdt^men* In Or votes it is seated on the 
pro-pygidiiim, and iii some otlier Ttyiiastmi, according to 
tile same entomologist, on the under snrtacc of the 
elytra. Lastl}^ West ring states that in Omah])lia })run- 
nea the rasp is placed on the pro-sternum^ and the scraper 
on the meta-stem iim, the parts thus occupying the uuder 
surface of the body, instead of the upper surface as in 
the Longicorns, 

We thus see that the stiidulating organs in the dif- 
ferent coleopterous families are wondertully diversified 
in position, but not much in structure. With in the 
same family some species are provided with these 
organs, and some are (](iiite destitute of them* ihis 
diversity is intelligible, if %ve suppose that originally 
various species made a shuffling or hissing ntjise by the 
rubbing together of the hard and rough parts of tlicir 
bodies Tvhich were in contact; and that from the noise 
thus produced being in some way useful, the rough 
suriaces were gradually develoj>cd into regular stri- 
dulating organs. Some beetles as they move, now 
produce, eithc^r intentionally or unintentionally, a shut- 
iling noise, without, possessing any proper organs for the 
purpose. Mr, Wallace informs me that the EueJiirus 
hngimanUB (a Lamelliconi, with the anterior legs won- 
derfully elongated in the male) “ makes, wliilst moving, 

a low hissing sound by the protrusion and contraction 
^^of the abdomen; and when seii^ed it produces a 
‘'grating sound by rubbing its hind-legs against the 
“ edges of the elytra,” The hissing sound is clearly 
due to a narrow rasp running along the sutural margin 
of each elytron ; and I could likewise make the grating 



n I. am iiulcbted to Mr. tV alfiJi, of Tllinois, for having sent me 
oAti-aots from Leconte’s ' lutToduction to Entomology; p. 101, 143. 
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sound by rubbing the shagreeued surface of tlie femur 
against tho granulated margin of tlie corn?spondiug 
elytron ; but I could not liere detect any projjcr rasp ; 
nor is it likely that I could have overlooked it in so 
large an insect. After exaniiniiig Cychrns and reading 
wbat Westring lias written in his two papers about tlii.s 
beetle, it seems very doubtful wliether it possesses any 
true rasp, t1 long h it has the power of emitting a sound. 

From the analogy of tlie Orthoptera and ITomoptera, 
I expected to find that the stridi dating organs in the 
Coleoptera didered according to sex; but Laiidois, who 
has carefully examined several speiiies, observed no 
such difference; nor did Westring; nor did Mr. G. R. 
Crotch in preparing the numerous specimens wliicii 
lie had the kindness to send me for examinntfon. Any 
slight sexual difference, however, would he difficult to 
detect, on account ot the? great wariability of these ore^ans. 
Thus in the first pair of the Necropho-riis hmnator and of 
tho P6!j/)h%us which 1 exaniiiieil, the rasp was consider^ 
ably larger in tho male than in the female; but not so 
with succeeding specimens. In Geoiriq)G3 dereorarms 
the rasp appeared to me thicker, opaquer, and more 
proniineiit in three males than in the same number of 
females; consequently my son, Mr. F. Darwin, in order 
to discover whether the sexes differed in their power of 
stridukting, collected 57 living sjiecimens, wliitdi he 
separated into two lots, according as they made, when 
held in the same manner, a greafiw or lesser noise. He 
then examined their sexes, hnt found that the males 
were very nearly in the same propoitioii to the females 
in both lots* Mr. F. Smith has kept alive numerous 
specimens of Mo7i07i]/eJms 2 :)seiidacQri (Oarcnlionida>), and 
is satisfied that both sexes stridulate, and apparently in 
an ecpial degrea 

Nevertheless the power of stridnlating is certainly a 
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sexual cliaracter in some few Cole opto ra. Mr. Crotcli 
has discovered that the males aloire of two species of 
Heliopathes ( renehrionidse) j^ossess stridulating or^^aTis, 

I exainiiied five males oL‘ if. ^ihhus, and in all these 
there was a well-de\ eloped rasp, |>artially divided into 
two, on the dorsal surface of the terminal abdominal 
segment; whilst in the same nuniher of females there 
was not even a rudiment of tlie rasp, the membrane of 
this segment being transparent and much thinner than 
in tlie male. In U. cr&raiodriaius the male lias a 
similar rasp, excepting that it is not partially divided 
into two portions, and the female is eompleteiy desti- 
tute of this organ; hnt in addition the mde has on 
the apical margins of tiie elytra, on each side of the 
suture, three or tour short longitudinal ridges, whi{h 
are crossed by extremely line ribs, parallel to and re- 
sembling those on the abdominal rasp ; whether timse 
ritlges serve as an independent rasp, or as a scraper 
for the abdominal rasp, 1 coTild not decide: the female 
exhibits no trace of this latter structure. 

Again, in three species of the Lanielliconi genus 
Oryr:tes, we have a nearly parallel case. In the females 
of (I ffnjj^hus and nadcornis the ribs on the ras|) of the 
pro-pygidium are less continuous and less distinct than 
in the males ; but the chief difterenee is that the whole 
upper surface of this segment, when held in the proper 
light, is seen to be clothed with hairs, which are absent 
or are represented by excessively fine down in the males. 
It should be noticed tlaat in all Coleoptcra the effective 
part of the rasp is destitute of hairs. In 0. senegfal- 
PMsis the difference between tho sexes is more strongly 
marked, and this is best seen wlien the proper segment 
is cleaned and vie^ved as a transparent object. In the 
female the whole surface is covereil with little separate 
crests, bearing spines ; whilst in tlie male these crests 
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become, in proeccdiog towards tlie apex, more and more 
eonlliient, rep^nlarj and naked ; so that three -fourths of 
the segment is cowered with extremely fine parallel 
ribs, whit^li are quite absent in the female. In the 
females, however, of all three species of Oryctes, when 
the abdomen of a softened specimen is pushed back- 
Avards and forwards, a slight grating or stndulating 
sound can be produced. 

In the case of the Helioi>athes and Oryctes there can 
hardly be a d{mbt that the males stridulate in order to 
call or to excite the females; but with most beetles the 
stridolatioii apparently serves both sexes as a mutual 
call* This view is not rendered improbable from beetles 
stridiilating under varitms emotions ; we knoAYthat birds 
use their voices for many purposes besides singing to 
their mates* The great Clhasognathiis slridnlatcs in 
anger or defiance ; many species do the same from dis- 
tress or fear, when held so that they cannot escape ; 
Messrs. Wollaston and Crotch Avere able, by striking 
the bed low stems of trees in the Canary Islands, to dis- 
coA'or the prt^scnce of beetles belonging to tlie gtmiis 
Acallcs by their strid illation. Lastly the mahj Aten- 
elms stridulates to encourage the female in her work, 
and from distress when she is removed.^^ Some natu- 
ralists believe that beetles make this noise to tfigliten 
away their enemies ; but I cannot think that the quadru- 
peds and birds which are able to devour the larger 
beetles with their extremely hard coats, Avoiild be fright- 
ened by so slight a grating sound. The belief that 
the strid Illation serves as a sexual call is supported 
by the fact that death-ticks (Anobmm iessdlahim) arc 
well known to answer eacli other’s ticking, or, as I have 



VI. r. da la Urulciie, as (piloted in ' Joaiml of Travel/ A. Vtnrray, 
vol. i. p. 1^5. 
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myself observed, a tapping noise artificially made; and 
Mr. Doubleday informs mo tliat be bas twice or tbriee 
observed a female tickings and in the I'ourse of an hour 
or two bas found ber united ivitli a male, and on one 
occasion surrounded by several males. Dinally^ it seems 
probable ttiat tln^ two sexes of many kinds of beetles 
were at first enabled to find each otber by tlie slight 
sbuffling noise prodoced by the rubbing together of the 
adjoining parts of their hard bodies ; and that as the 
males or females which made the greatest noise suc- 
ceeded best in fitiding partners, the rugosities on various 
parts of their bodies were gradually developed by means 
of sexual selection into true atiidiilatiiig organs. 



7= Mr. Doubletiay informs me that “ tlie TioisG is prodncod by the 
iiisicct raitiing itsjelf on its legs as high as it can, and then striking its 
“ tlu>iax five or six times, in rapid succession, against the substance 
upon whioh it is .sitting,^* Por referenees on this subject sc^e T.aiidois^ 
‘ Zeit.schrift fur wissen. Zoolog/ U. xvih s. lol. Olivier says {as finoicd 
by Kirby und Spence, 'Introduct/ voL ii, p. v^95) tliat the female of 
Fimdia strl^fa produces a ratJier loud sound by stiikirg her abdomen 
against any bard substance, *‘aiid tliat the male, obedient to this call, 
“ soon attends lier and they ptdi^” 



VOL. L 



2 c 
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Insects, Ijepiboetera. 

CouvtsMp of butterflies — Eattles — Ticking noise — Colours com- 
in on to botb sexes, or more brilliant in tlie males — Examples — 
Not due to the direct aotiOTs of the comlitions of life — f’olours 
adapted for protection — Colo mis of moths — Ei splay — Eer^ 
ceptive powers .of the Lepidoptera ■ — Variabi lity — Causes of the 
diflereiiee in colour between the males at id females — Mini ickrVj 
fenmle butter Hies more brill iautiy coloured than the males — 
Eright colours of caterpillars — Summary and concluding re- 
mains ou the secondary sexual characters of insects — Birds and 
insects compared* 

In this great Order the most interesting point for ns is 
the difference in colour between the sexes of the same 
apecieSj and between the distinct species of tlie same 
genus* Nearly the whole of the following chapter will 
be devoted to this subject ; hut I wdll hist make a few 
remarks on one or two other points. Sevcml males may 
often be seen pursuing and crow^diiig round the same 
female* Their courtship appears to be a prolonged affair^ 
for I liave frequently watched one or more males pironet^ 
ting round a female until I became tired, wdthont seeing 
the end of the courtship* Although bntterfiies are sneh 
weak and fragile creatures, they are pugnacious, and an 
Emperor bntterlly ^ has been captured with the tips of 
its wings broken from a conflict with another male* 
Mr* Coliingw^ood in speaking of tlio frequent battles 



' Apatm-fh Iris: * The EntouiologUUa 'Wcebly Intelligeucer/ 1859, 
I>. 159. For the Bomeaii Butterflies see 0, Coiliugwood, ^ Rambles of 
a Naturalist/ 18GS, p. 18^. 
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between the bntterhies of Borneo says, They whirl 
round ea<!li other with tlio gi'eatest I'lipiditYj and appear 
be incited by the greatest ferocity/' One case is 
known of a butterfly, namely the Ageroma feronia, 
which makes a noise like that prod need by a toothed 
wheel passing under a spring catch, and which could be 
heard at the distance of sevej'al yards. At Eio dc^ Janeiro 
this sound was noticed by me, only when two were 
chasing each other in an irregular <!oursc, so that it is 
probably made during the conrtslup of the sexes ; but I 
neglected to attend to this point/^ 

Every one has admired tlie extreme beauty of many 
butterflies and of some moths ; and we arc \cA to ask, 
how has this beauty been actpiired ? Have their colours 
and diversified patterns simply resulted from the direct 
action of the physical conditions to \vlheh these insects 
have been exposed, without any benefit being thus de- 
rived ? Or have successive variations been accumulated 
and determined either as a protection or for sonni un- 
known purpose, or that one st^x might be rendered 
attract! v(J to the otlier? And, again, what is the mean- 
ing of the odours being widely different in the males 
and fenmJ 05 id' ^ certain species, and alike in the two 
sexes of otliet species? Before attempting to answair 
these questions a body of facts must be gifen. 

With most of our English buttedlies, both those which 
are beautiful, such as the admiral, peacock, and painter! 
lady (Yaness<B), and those which arc plain-{*oloured, 
such ns the meadow-browns (Hipparchim), the sexes 
are alike. This is also the case witli the magnificent 
Helicunid^ and Daiiaidee of the tropics. But in certain 



2 See my * Journal of Ecaeai'clms/ 1845, p, ‘S3. Mr. Duiibloday has 
deteek-il Ent. Snc.^ Maroh Jrd, 1815, p. 12^) a petailiar mtsm- 

bran.ouH sac »t the base of the liont wiiigs, which is probably con^ 
uncled with the productloii of the sound, 

2 0 2 
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Other tropical groups, and with some of our English 
butterllies, as the purple emperor, orange-tip, &c. 
tura Iris aud Anihooharh cm'damineB), the sexes differ 
either greatly or slightly in colour. Xo language suffices 
to describe the spleiKloor of the males of some ti'opical 
species* Even within the same genus we often fmd spe- 
cies presenting an extraordinary diiferenee between tho 
sexes, whilst others have their sexes closely alike* Thus 
in the South Amerif^au genus Epicalia, Mr. Bates, to 
whom I am much indebted for most of the follo^^ing 
facts and for looking over this whole discussion, informs 
me that he knows twelve species, the two sexes of whicli 
haunt the same stations (and this is not always the case 
with butterflies), and therefore cannot have been dif- 
ferently aflected by external conditions.^ In nine of 
these species the males rank amongst the most brilliant 
of all butterllies, and differ so greatly from the compa- 
ratively plain Icmales that they were fornierly placed 
in distinct genera* The females of these nine species 
resemble each other in their general type of coloration, 
and likewise resemble both sexes in several ollicd genera, 
foimd in various parts of the world. Hence in accord- 
ance with the descent-theory we may infer that these 
nine species, and probably all the others of the genus, 
are descended from an ancestral form which was coloured 
in nearly the same manner. In the tenth species the 
female still retains the same general eolouriog, but the 
male resembles her, so that he is coloured in a much 
less gaudy and contrasted manner than the males of the 
previous species* In the eleventh and twelfth species, 
the females depart from the type of colouring which 



^ Biic also Ml-. Bates’ papei- in " Broc* Eiit. Soc. of riiiladelphia,’ 
18G5, p. 20G. Also Mr, W'ltllace on the same in rc^^i;ird to 

Diadema, iu * Transact. Entomolog. Soc* ol' London,’ IbCU, i>. 27 S* 
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is UBoal with their sex in this geims, for they are gaily 
decorated in nearly tlio same manner as the males, but 
in a somewhat less degree. Hence in these two species 
the hriglit colours of tho males sef;m to have been trans- 
ferred to the hnnales; whilst the male of the tenth 
species has either retained or recovered the plain 
colours of the female as well as of the parent-form of 
the genus ; the two sexes being thus rendered in both 
cases, thougli in an opposite manner, nearly alike. ^ In 
the allied genus Eubagis, both sexes of some of Em 
species are plain-coloured aud nearly alike; wdiilst 
with the greater number the males are decorated with 
beautiful metallic tints, in a diversified manner, and 
difhn- much from tiielr females. The females through- 
out the genus retain the same general style of colouring, 
so that they commonly resemble each other much more 
closely than they resemble their own proper males. 

Til the genus Papilio, all the species of the ,®ueas 
oToup are remarkable for their conspicuous and strongly 
contrasted colours, and they illustrate tho frerpmnt ten- 
dency to gradation in tlie amount of difference between 
the sexes. In a few species, for instance in P. ascanius, 
the males and females are alike ; in others the males 
are a little or very much more superbly coloured than 
tbe females. The genus Junonia allied to our A anessa^ 
offers a nearly parallel case, for although the sexes ol 
most of the species resemble each other and are desti- 
tute of rich colours, yet in certain species, as in J. mnone, 
the male is rather more brightly coloured than the 
female, and in a few (for instance J. andremtaja) the 
male is so different from tho female that he might be 
mistaken for an entirely distinct species. 

Another striking case was pointed out to me in the 
British museum by Mr. A. Butler, namely one ol 
the Tropical American Theclse, in which both sexes 
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arc nearly alike and wonderfully sploudid ; in aiiotlicr, 
the male is col oared m a siniilarly gorgeous manner, 
whilst tlie whole upper surface? of the female is of a dull 
iinil'onn brown. Our eoninion littlo hjiiglisli blue bntter- 
llies of the genus Lyc^enaj illustrate tlie yarioiis differ- 
ences in colour between the sexes, almost as well, 
though not in so striking a manner, as the above exotic 
genera. In Lyemna both sexes bayri wings of a 

brown colon i', l>ordered with small ocellated orange 
spots, and are consequently alike. In L. (Bgon the 
wings of the male are of a fitm blue, bord(;rcid with 
black; wliilst tlie wings of the female arc brown, with 
a similar border, and closely resemble those of Jj. 

Lastly, ill Ij. arim both sexes are of a blue colour and 
nearly alike, tiiongb in the female the edges of the 
wings are rather duskier, with the black spots plainer; 
and in a bright blue Indian species both sexes are still 
more closely alike, 

I have given the foregoing cases in some detail in 
order to shew, in the first place, that when the sexes of 
batteiflies differ, the male as a general rule is the mt)st 
beautiful, and departs most from the usual type! of colour- 
ing of the group to which the species belongs. Hence in 
most groups the females of the several species resemble 
each other much more closely than do the males. In 
some exceptional cases, liowever, to which I shall liere- 
aiter allude, tlie females are coloured more splendidly 
than the males* In the second place these eases have 
been giveii to bring clearly before the mind that within 
the same genus, the two sexes frequently present every 
gnidation from no difference in cohnir to so great a dif- 
ference tliat it was long before the tvvo w’^ere placed by 
entomologists in the same genus, in the third place, 
we have setm that when the sexes nearly rescunble 
each other, this apparently may be due either to the 
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malt) having transferred his colours to the female, 
or to the male having retained, or perhaps reco- 
vered the primordial colours of the genus to which the 
species lielongs. It also deserves notice that in those 
^roniis in which the sexes present any difference ot 
colour, the females usually resemble the males to a cer- 
tain extent, so that when tlic males arc beautiful to an 
extraorrl inary degree, the females almost invariably ex- 
hibit some degree of beauty. From the numerous cases 
of gradation in the amount of difference between the 
sexes, and from the prevalence of the same general type 
of coloration throngliout the whole ol the same group, 
we may conclude that the causes, whatever they may 
bo which have detemiincd the brilliant colouring ol the 
males alone of some species, and of both sexes m a more 
or less equal degree of other si>ecies, have generally 

beea tlie same. . i i n ' -if 

As so many gorgeous butterflies inhabit the tropics, it 

has often been supposed that they owe their colours to 
the great heat and moisture of these zones ; but Mr. 
Bates * has shewn by the comparison of various closely- 
allied groups of insects from the temperate and tropical 
regions, that this view cannot he maintained; and the 
evLence becomes conclusive when brilliantly -coloured 
males and plain-coloured females of the same species 
inhabit the same district, feed on the same food, and 
follow exactly the same habits of life. Even when 
the sexes resemble each other, we can hardly believe 
that their brilliant and beautifully-arranged colours are 
the purposeless result of the nature of the tissues, and 
the action of the surrounding conditions. 

With animals of all kinds, whenever colour has been 
modified for some special puiqiose, this has been, as lar 



^ ‘ The Naturalist on the Amazons/ voL L 1SG3, p. 
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as WO can jnclge, either for protection or as an attraction 
between the sexes* With many species of butterflies 
the upper surfaces of the wings are obscurely ctflourefl, 
and this in all probability leads to their escaping ob- 
scryation and danger. But butterflies when at rest 
would bo jjaiticularly liable to be attacked by their 
enemies; and almost all the kinds when resting raise 
their wings vertically over their backs^ so that the low er 
sides alone are exposed to view^ Hence it is this side 
which in many cases is obviously coloured so as to 
imitate the surfaces on which these insects commonly 
rest. Dr, Rosslerj I belie ve^ first noticed the similarity 
of the closed wings of certain Vanessae and other butter^ 
flies to the bark of trees. Many analog{)ns and striking 
facts could be given. The most interesting one is that 
recorded by Mr, Wallace^ of a common Indian and 
Sumatran butterfly (Kallima), which disapp>Gai’s like 
magic wlion it settles in a bush ; for it liides its head 
and antejinae between its closo{l wings, and these in 
form, colour, and veining cannot he distinguished from 
a withered leaf together with the footstalk. In some 
other cases the lower surfaces of the wings are brilliantly 
coloured, and yet are protective ; thus in Tliecla rubi 
the wings when closed are of an emerald green and re- 
semble the young leaves of the bramble, on which this 
butterfly in the spring may oftem be seen seated. 

Although the obscure tints of the upper or under 
surface of many butterflies no doubt serve to conc(^al 
them, yet we cannot possibly extend this view to 
the brilliant and conspicuous colours of many kinds, 
such as our admiral and peacock Vanessee, our white 



® Sco the iiitorcstmg iuticlo in the ^ UcYiew/ July, 1867, 

p, 10, A wood cut of the KalliTna is given by Mr, Wallace iu * Hard' 
wieke's ^ Science Gossip/ Sept. ISGT, p. 1&G. 
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cabbage-butterflies (Pier is) , or the great swallow-tail 
Papilla whicb. haunts the open feiis^ — tor these butter- 
flies are thus rendered visible to every living creature* 
With these species both sexes are alike; but in the 
coniiTion brimstone butterfly (Goneptery-x rhamm)^ the 
male is of an intense yellow^ whilst the female is much 
jialer ; and in the orange-tip {AnthochciTiH 
the males alone have the bright orange tips to tlieir 
wings. In these cases the males and females aie 
equally conspictiouSj and it is not cre^lible that their 
dilibrence in colour stands in any relation to ordinary 
protection. ^Nevertheless it is possible that the con- 
spicuous colours of many species may be in an indirect 
manner beneficial, as will hereafter be exphdnetb by 
leading theii' enemies at once to recognise them as 
unpalatable* Even in this case it does not certainly 
ibllow that their bright colours and beautiful patterns 
were acquired for this special purpose. In some other 
remarkable cases, beauty has been gained for the sake 
of protection, tlirough the imitation of other heaotiful 
species, which inhabit the same district and enjoy an 
immunity from attack by being in some way oflensive 
to their enemies. 

The female of our orange-tip bnttterfly, above re- 
ferred to, and of an American species (Anth. genutia) 
probably shew us, as Mr* Walsh has remarked to me, 
the primordial colours of the parent - species of the 
genus; for both sexes of four or five widely-distributed 
species are coloured in nearly the same maimer. l\'e 
may infer here, as in several previous cases, that it is 
the males of Anth, cardamines and ymutlci which have 
departed from the usual type of colouring of their genus. 
In the An&, sara from California, the orange-tips have 
become partially developed in tho female; for her wings 
are tipped with reddish-orange, but paler than in tlie 



© Darwin Online http://darwin-online.org.uk/ 



394 



SEXUAL SELECTION, 



Part IL 



male, and sliglitlj different in some otlier respects. In 
an allied Indian lorm, tlio^ IpMas glauciff% the orange- 
tips are fully developed in both sexes. In this Ipliias 
the under surface of the wings marvellonsly reseinbleSj 
as pointe d out to me by Mr* A, Butler^ a j>ale-coloiired 
leaf; and in our Euglish oraiige-ti|>j the under surface 
i‘csembles the ilowGt-licad of the wild parsley^ on which 
it jnay be seen going to rest at niglit.*" llie same 
r(jasoning power whidr compels us to believe that the 
lower surfaces have here been coloured for the sake of 
protection j loads us to deny that the wiugs have been 
tipped, especially when this character is eonlined to the 
malcSj with bright orange for the same purpose* 

Turning now to Moths : most of these rest motion- 
less with their wings dopressed during the whole or 
greater part of the day ; and the upper surfaces of their 
wings are often shaded and coloured iu an admirable 
niaimerj as Mr. Wallace has remarked^ for escaping 
detectiou. With most of the Boinbycidse and Noc- 
tuid^e,^ when at rest, the front- wings overlap and 
conceal the hiud-wings; so that the latter might he 
brightly coloured without much risk ; aud they 
are thus coloured in many species of both families, 
J)uring the act of flight, moths would often bo able 
to escape from their enemies ; nevertheless, as the 
hind- wings are then fully exposed to view^, their bright 
colours must g{ morally have been acquired at the 
cost of some little risk. But the following fact shews 
ns how cautious wo ought to be in dra^viug conclu- 
sions on this head. The common yellow nnder-wiiigs 



^ Sgg Uie iiiterGsling oboervations by JIi% T* W^. WorKl, * Tbo Stii- 
detiV 1868, p. 8L 

^ Mr. WalJace in " Hard wickeds Science Glosslp,’ Sept, 1867, p. U)6. 
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( Tripliaena) often fly about daring the day or early 
evening, and are tlieii cons^ncnoiis from tlie colour of 
tlieir hind- wings. It would naturally be tliought that 
this would be a source of danger; but Mr, J, Jeiiuer 
Weir b(dieves that it actually serves them as a means 
of est-ape, for birds strike at tliese brightly coloured and 
fragile surfaces^ instead of at tlie bod\^ l^or instance, 
Mi\ Weir turned into liis aviary a vigorous spoeimen of 
Triphuena jrronuha^ whicli was instantly pursued by 
a robin ; but the bird’s attention being caught by the 
cH)lonred wings^ the motii was not captured until after 
about fif'ty atteni[ds, and small portions of the wings 
were rt^peateiliy broken olf. He tried tbe same experi- 
ment, in tlie open air, with a T, fimbria and swallow^; 
but the large size of this metli prot>ably^ interfered 
with its capture,® We are thus reminded of a state- 
ment made by Mr, Wallace,® namely, that in tbe Bra- 
ziVmn forests and Malayan islands, many common and 
highly-decorated butterflies are \veak dyers, tbougli fur- 
nished with a broad expanse of W' ings ; and they ^^aro 
“ often captured with piert^ed and broke m wings, us if 
they had been seized by birds, from w hi<;h tln^y had 
escaped : if the wings had been much smaller in pro- 
portion to the body, it seems probable that the insect 
“ \*ponld mote frequently have been struck or ]>ierced in 
“a vital part, and thus tbe increased expanse of the 
wings may have been indirectly beneficial,” 

DispIatj.—ThQ bright colours of butteiHies and of 
some moihs are specially arranged for display, whether 
or not tliey serve in addition as a protection. Bright 



s also, OTI this subject, Mr. Weir's piiper in ^ Transact. Eiit. Soc.- 
1809, p. 23. 

9 ^ Westminstar Review; July, 1S67, p. 16. 
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colours would not be Yisiblo during tlie night; and 
there can be no doubt that motbs, taken as a body, arc 
mu(‘li loss gaily decorated, than butterflieSj all of which 
are diurnal iu their habits. But the moths in certain 
families, such as the Z3'g0enidfe* Tarioiis SpliingidaD, 
Uraniidse, some Arctiid^ and Satuniiidfe, fly about 
during the day or early eyening, and many of these 
are extremely beaiitifnl, being far more brightly 
coloured than the strictly nocturnal kinds. A feAT 
exceptional cases j however, of brightly-coloured noc- 
turnal species have been recorded 

There is evidence of another kind in regard to display* 
Butterflies, as before remarked, elevate their wings 
’when at rest, and whilst basking in the sunshine often 
altoi'nately raise and depress them, thus exposing to full 
view l)Oth surfaces; and although the lower surface is 
oiten coloured in an obscure manntir as a protection, 
yet in many species it is as highly coloured as the 
upper surface, and sometimes in a very different man- 
ner. In some tropical species the knver suTfaco is even 
more brilliantly coloured than the upper,^^ In one 
English frit illary, tlie Aiyy^nis aglaid^ the loAver sur- 
face alone is ornamented Avith sliining silver discs* 
Nevertheless, as a general rule, the upper surface, 
Avhich is probably the most fully exposed, is coloured 
more brightly and in a more diversified manner than 
the lower. Hence the lower surface generally affords 



Fot infitance, Litliosifl i but Prof. Westwood Modem Class, of 
Injicots,* voL ii. p. ^)90) awims snjprisHd at this case. On the relative 
colours of diunial nud nooturnal Lepidojitcra,. see ibirh p. and BD2 ; 
also Harris, ‘ Treatise on the Insects of New England,* 18+2, p, S15. 

Such dilibronces between the upper and lower surfaces of tho 
wings of several &pccios of Papilio, loajr be seen iu the beautiful plates 
to Mr. Wallace’s Memoir on tbe Paiiilionidce of the Malayan Kegion, 
in * Transiact, Lion. Soo.’ voh 3 csv. part i. 1865* 
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to entomologists the most useful cbaiaeter for detecting 
the affinities of the various species. 

New if we turn to the enorin(nis group of moths, 
which do not habitually espo.se to full view the under 
surface of tlieir wings, this side is very rarely, as I hoar 
from Mr. Stainton, coloured more brightly than the 
upper side, or even with equal brightness. Some ex- 
ceptions to the rule, either real or apparent, must ho 
noticed, as that of Hypopyra, spenhlied by Mr. Wormahh^ 
Mr. E. Trimeii informs me that in Gueiiee’s great work, 
three moths are figured, in which the under anrfaee is 
much the most brilliant. Eor instance, in the Australian 
Gastrophora the upper surface of the fore- wing is pale 
grcyish-ochrcous, while the lower surface is magnificently 
ornamented by an ocellus of cohalt-hlue, placed in the 
midst of a black mark, surrounded by orange- yellow, 
and this by bluish-white. But the habits of these 
three moths are unknown ; so that no explanation 
can be given of their uimsual style of colouring. Mr. 
Trimen also informs me that the lower surface of the 
wings in certain other Geometric and quadrilid Noctum 
are either more variegated or more brightly-coloured 
than the upper surface ; but some of these species have 
the habit of “ holding their wings quite erect over their 
“ backs, retaining them in this position for a considerable 
“time,” and thus exposing to view the under surface. 
Other species when settled on the ground or herbage 
have the habit of now and then suddenly ami .slightly 
lilting up their wings. Hence the lower surface of the 
wings being more brightly-coloured than the upper sur- 



* Proo. Ent> Soc/ ^latch ’2nd, 1868, 
lit aliio an aecoimt of the American Ei-alema (one of 

the Geometric) in ‘ Ti'tmaaot. Ent. Soe.^ new iionesj yoL. y. pi, xy, and 
XV i. 
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iaoo in certain motlis is not so anomalous a ciTciim- 
staiice as it at first apj}(?ars, he Satariiiidc'e include 
some of tile most lieaiitiful of all moths, their winirs 
being decorated, as in our British Emperor moth, witli 
fine ocelli ; and Mi\ T, W, Wood obser yes that they 

resemble buttoiilics in some of their movements; ^^for 
“ instance, in the gentle waving up and down of the 
wings, as if for disphi}^, which is more chamcteristic 
“ of diurnai than of iioc;turnal ljepidoj)tem/’ 

It is a siDgnlar fact that no British moths, nor as 
far as I can discover hardly any ff>reign spcci<*s, i\hieb 
arc hrilliantly coloured, diher nuieh in colour according 
to sex ; though this is the case with many lirilliaiit but- 
terflies. The male, however, of one American moth, the 
Saturnia Jo, is described as having its foro-v^iiigs deep 
yellow, curiously marked with purplish -red spots ; whilst 
the wings of the female are purple-biown, marked with 
grey lines/* T’he British moths which differ sexually in 
colour are all brown, or various tints of dull yellow, or 
nearly white. In several species the males are much 
darker than the females/^ and ihme belong to groups 
wdiich generally dy about during tlic afrernoon. On the 
other hand, in many gener'a,as Mr, 8taintou informs me, 



^ Proe. KntH, Soc. of TjonCon/ July (>, 2808 , p. xxvii. 

Haiiis, * Treatke/ &c., oditod by Fliiit, 18G2, p. 895, 

For iastauoo, I obai;rv0 in Riy tliat the males ttrt^ 

daiLer than the iemab^H in ihe Laswc-am^fa qii&rms, Odonesth 
il'^pogymna dhjmr, Ba^ychiTa puddmnda^ and Cycma mmfL'm. In tius 
latfcf^r S2>0eies tlie dillercuc^i in colour lictwocn ilie two sexes is strongly 
m[0’]i-ed ; and Mt. Wallace infoTms me that wo Lore have, as be lielie^ es, 
an i?ii 3 ta..rice of proteotivo mimiobry corifiacd to one sex, as wiil liGreai'ter 
be more fully oxj>laiTied, The white Ibinalo of the Cyenia rosombles 
tho very eonmioTi Epdoiionta ?tientJiraidij l)otb *sexes of whieh are white I 
a.Tid Wr. Slsinton obsyrvtHi that this latter moQi was rojeoted >vith utter 
disgust by a whole brfjod of youug turkeys, wdiich were fond of eating 
other moths ; a('> t]ia.t if the Cyenia ’was commonly mistaUen l>y Jiritish 
bii'ds for the Spilosoma, it would escape being devoured, and its wMto 
deceptive eoloiu' would thus be liighly beiiofioiaL 



© Darwin Online http ://darwin-onl ine.orq.uk/ 



CiiAr, XL 



BUTTERFLIES AND MOTHS. 



39 y 

t'li6 ih^iIgs ii^ivc tlio hind" wings whit nr tlmn thos6 ot 
the female — of which fact Agrotis exclamationis offers a 
good instance. The males are thus rendered more 
conspicuous than the ie males, whilst flying about in 
the dusk. In the Ghost Moth (HepiaJ.us humuU) the 
difference is more strongly marked; the males being 
w'hite and the females yellow witli darker markings. 
It is difficnlt to coniectnre what t he meaning ean he 
of these differences between the sexes in the shades of 
darkness or lightness ; hut we can hardly snpjwse that 
they are the result of mere variahility with sexually- 
liruited inheritance, independently of any benefit thus 
derived. 

From the for(;going statements it is impossible to 
admit that the brilliant colours of bnttorflies and of 
some few motlis, have commonly been acqiiircid for the 
sake of protection. Wc havo seen that their colours 
and elegant patterns are arraogcjd and exhibited as 
if for display, lienee I am led to snp]>ose that the 
females generally prefer, or are most excited by the 
more brilliant males ; for on any other supposition 
file males would he oruamented, as far as we can 
see, for no purpose. We know that ants and c(;rtain 
laniellicorn beetles are capable of feeling an attacdiment 
for each other, and that ants recognise their fellows 
after an interval of several months. Hence there is no 
abstract improbability in the Lrspidoptera, which pro- 
bably stand nearly or quite as high in the .scale as these 
inSe<!ts, having sufficient mental capacity to admire 
bright colours. They certainly discover dowers by 
colour, and, as I havm elsewhere shewn, the plants 
which are fertilised exclusively by the wiml never have 
a conspicuously-coloured corolla. The Humming-bird 
Sphinx may often be seen to swoop down from a distance 
on a hunch of flowers in the midst of green foliage ; 
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and I Lave been assured by a Meud, tlmt tliese moths 
repeatedly visited dowers painted on the walls of a room 
ill the South of France, The common white butterdy^ 
as I bear from Mr, Douhleday, often dies down to a bit 
of paper on tlie ground, no doubt inistakiog it for one of 
its own species, 3Ii\ Collingw^ood in speaking of the 
difficulty of cc^llecting certain bntterdies in the Malay 
Archipelago, states that “ a dead specimen pinned upon 
^^a conspicuous twig will often arrest an insect of the 
*^same species in its headlong ilighb and bring it down 
witlnii easy reach of the net, especially if it be of the 
^'opposite sex” 

The courtship of biittcrllies is a prolonged affair. The 
males sometimes fight together in rivalry ; and many 
may be seen pursniiig or crowding round the same 
female. If, theig the females do not prefer one male to 
another, the pairing must be left to more chance, and 
this does not appear to me a probable event. If, on the 
other hand, the females habitually, or even occasionally, 
prefer the inoie beaiitifnl males, the colours of the latter 
will have been rendered brighter by degrees, and will 
iiave been transmitted to both sexes or to one sex, 
according to ivbieh law of inheritance prevailed. The 
process of sexual selection will have been much facilb 
tated, if the conclusions airived at from various kinds of 
evidence in the supplement to the nintli chapter can be 
trusted ; namely that the males of many Lepidoptera, 
at least in the imago state, greatly exceed in number 
the feinalos. 

Some facts, however, arc opposed to the belief that 
female butterflies prefer the more beautiful males ; thus, 
as I have been assured by several observers, fresh females 
may frequently be seen pahed with battered, laded or 



‘ Itamblea ul’ si Natnialisit in llio Cbitiosy Seas,’ 1868, p, 182. 
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clingy males ; Imt this is a circumstance whicli could 
hardly fail often to follow from the males emerging 
from their cocoons earlier than the females* With moths 
of the family of the Bomhycidee, the sexes pair imme^ 
diately after assuming the imago state ; for they cannot 
feed, owing to the rudimentary condition of their mouths. 
The females^ as several entomologists have remariced 
to me, lie In an almost torpid state, and appear not to 
evince the least cdioiee in regard to their partners. 
This is the ease with the common silk-moth (U, mori)^ 
as I have been told by some continental and English 
breeders* Dr. Wallace, who has had such immense 
experience in breeding Bonibyx Cynthia^ is convinced 
tliat the females evineo no choice or preference* Ho 
has kept above ^300 of tliese moths living together, and 
has often foiind the most vigorous females mated with 
stunted males* The reverse apparently seldom occurs ; 
for, as he believes, the more vigorous males pass over the 
weakly females, being attracted hy those endowed with 
most vitality. Although we have been indirectly in- 
duced to believe that t!ie females of many species prefer 
the more beautifiil males, I liave no reason to suspect, 
either with moths or butterflies, that the males are 
attracted by the beauty of the females* If the more 
beautiful females had been continually preferred, it is 
almost certain, from the colours erf bultertlies being so 
frequently transmitteil to one scox alone, that the females 
would often have been rendered more beantif'ui than 
their male partners, But this does not occur except in 
a few instances; and these can he explained, as we 
shall presently see* on tiie principle of miraickry and 
protectiorn 

As sexual selection primarily depends on variability, 
a few words must be added on this subject. In respect 

V^OL. I. 2 D 
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to colour tliere is no difficulty, as any number of liigbly 
variable I^epicloptera could be named. One good ui- 
stancB will suffice* Mr- Bates shewed 100 a whole series 
of specimens of Pci^ilio s€S0stTis and childT&uw in the 
latter the males varied much in the extent of the beau- 
tifully enamelled green patch on the fore- wings, and 
in the size of the ’\vbite mark^ as vrtdl as of the splendid 
criras()n stripe on the liimbwings; so that there was 
a great contrast between the most and least gaudy 
inaies* The male of Fa^ilio sesosMs, though a beautiful 
insect, is mncli less so than P- children^^ It likewise 
varies a little in the size of the green patch on the fore- 
wings, and in the of!casioual appearance of a smad 
crimson stripe on the hind- wings, borrowed, as it woidd 
seem, from, its own female ; for tbo females of this and 
of many other species in the J^nicas group possess this 
crimson stripe* Hence between the brightest specimens 
of P- sesosirismd the least bright of P- ehildreni^, there 
was blit a small interval ; and it w^as evi^ient that as lai 
as mere variability is conc.ernet], there wamld be 00 
difficulty in jiermancntly increasing by means of selec- 
tion the beauty of either species* Tlio variability is 
here almost coniiiied to the male sex; but Hr* AValtace 
and Mr* Bates liave shewn that the females of some 
otiier species are i^xtremely variable, the males lieirig 
nearly constaTit* As I have before mentioned the Ghost 
Moth hwtnuli) as one of the best instances m 

Britain of a diliereuce in colour between the sexes of 
moths, it may be worth adding that in the Shetland 

Walla;eo on the Papillonidi^B oL' the lUaiayaTi Eoj^inu, m ‘ Trf^nsaet* 
Linn. Sw.' yoI. xxv. p- S, A striking ease of a rare variety, 
Ktriotly intermeiiialc betHyenii two otiicr female varieties, 

is gjyf-Ti by Mr. Wallace, Sec also Mr. Bates, in ‘ Pnx:. lintomolog. 
ISoc/ Nov. iiJth, 18S6, p, xl. 

Mr. R. MacLaciilan, ‘ Tmnsax:t, Ent. Soc.’ vol. ii- lart tlth, Bid 

scrira, 1S6G, p. 450* 
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Islauclsj males are frequently found which closely 
resemble the females* In a future chapter 1 shall have 
occasion to shew that the beautiful (iye-likc spots or 
ocelli, so common on tlie wings of many Lcpidoptcra, 
are eminently variable. 

On the wholOj although many serious objections may 
be urged, it seems probable that most of the species ot 
Lepidoptera which are brilliantly coloured, o^ve tbeir 
colours to sexual selection, excepting in certain cases, 
presently to be mentioned, in wbi<^b conspicuous colours 
are beneficial as a protection. From the ardour of the 
male throughout the animal kingdom, lie is gouerally 
willing to accept any female; and it is the female which 
usually cxei'ts a choice. Hence if sexual selection has 
here acted, the male, w^hen the sexes dificr, ought to he 
the most brilliantly coloured ; and this undoubtedly is 
the ordinary rule. W licn the sexes are brilliantly co- 
loured arid resemble each other, the charactcj s acquired 
by tlie males appear to have been transmittetl to both 
sexes. But will this explanation of the simihi.rity and 
dissimilarity in colour between the sexes suffice ? 

The males and females of the same species of butterfly 
are known in several cases to inhabit different stations, 
the former commonly basking in the simsliine, the latter 
haunting gloomy forc^sts. It is the relore possible that 
different conditions of life may have ached directly on 
the two sexes ; but this is not probable,"^ as in the adult 
state they arc exposed during a very short period to 
d life lent conditions ; and the larvae of both are ex- 
posed to the same coiiditious. Mr. Wallace holieves 

II. W* Butes, ^Tlic N&tiimliit on the Autuvioms/ vol. ii. IStiS, 
p. 228. A. R. AVallace, in ‘TraiiHaet. Limi. See.’ voL xxv. p. 10. 

On tkis whole subject see * The Varinriou of ATuiiuiiB and Pluuts 
mukr Domei^tication,’ vol. ii. 18GS, chap, xxiii. 

2 D 2 
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that the less brilliant colours of the female have been 
speciall^^ gained in all or almost all cases foi the sahe 
of protection. On the contrary it seems to me more 
probable that the males alone, in the largo majority of 
cases, have act^uired their bright colours through sexual 
selection, the females having been but little modified. 
Con,sequcntly the females of distinct but allied species 
ouglit to resemble each other much more closely than 
do the males of the same species ; and this is the general 
rule. The females thus approximately show us the pri- 
mordial colouring of the pareiitrspecies of the group to 
which they belong. They have, however, almost always 
been mfidided to a- certain extent by some of the succes- 
sive steps of Yiii-iation, through the acctimulation of 
which the males were render(;d beautiful, having been 
transferred to them. The males and females ot allied 
though distinct species will also generally have been 
exposed during their prolonged larval state to different 
conditions, and may have been thus indirectly affected; 
though with the males any slight change ol colour thus 
caus(id will often have teen completely masked by the 
brilliant tints gained through sexual sedection. hen 
we treat of Birds, I shall have to discuss the whole 
question whetlier the differences in colour between the 
males and females have been in specially gained 

by the latter as a pivjtection ; so that I will here only 
give imayoiclaljlc details. 

Ill all eases Avben the ]nore common form of equal 
inheiitaiice by both sexes has prevailed, the selection of 
briglit^coloiiTOcl maltis would tend to make the females 
bright-coloured i and tht3 selection of dull-colonrcii fe- 
luaics would tend to make tlie ruales dnlh It both pro- 
cesses w'Gre carried on simultaneously, they would tend 
to neutralise each other. As far as I ean see, it w ould 
be extremely difficult to ehangc through selection the 
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one form of iulmritance into the other. But by the 
selection of successive vaTiations, wliicli were irom the 
first s(iximllv limited in their transmission, there womd 
not be the slightest difficulty in giving bright colours to 
the males alone, and at the same time or subsequently, 
dull colours to the females alone. In this hitter manner 
female butterflies and moths may, as I fully admit, have 
been rendered inconspicuous for the sake of protection, 
and widely different tirom their males. 

Mr. Wallace has argued with much force in favour 
of his view that when the sexes differ, the female has 
been specially modified for the sake of protection; and 
tlnit this has been effected by one form of inheritance, 
namely, the transmission of characters to both sexes, 
having been changed through the agency of natural 
selection into the other form, namely, transmission to 
one sex. I was at first strongly inclined to accept this 
view ; but the more I have studied the various classes 
throughout the animal kingdom, the less probable it 
has appeared. Mr. Wallace urges that both sexes of 
the Seliconidm, Danaidm, Aerseidie are equally hnlhant 
because both are protected from the attacks of birds 
and other enemies, by their offensive odour ; but that 
in other groups, which do not possess this immunity, 
the females have been rendered incous[)icuous, from 
having more need of protection tban the males. This 
sapposed difference in the 'tneed of protection by the 
two sexes ” is rather deceptivej and requires some 
discussion* It obvious that brightly-coloured indi- 
vidualsj \vbether males or females, would equally attiact, 
and obscurely-coloured individuals equally escape, the 



A lumilaf'C, in 'The Joui-nal of Travel,* vol* i ISGS, p* SS* 
‘Wostininster Keviow; JiUv. 1SG7, p. 37* See Messrs. Wallace 
and Bates in * Ent. Soo/ Nuv* 19th, 1866, p. xsxis* 
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attxmtion of their enemies. But we arc concerned 
with the effects of the destruction or preservation of 
certain individuals of either sex, on the character of 
the With insects, after the male has fertilised 

tlie female, and after the latter has laid her eggs, 
the greater or less immunity from danger of either sex 
could not possibly have any effect on the ollspring. 
Before the sexes have performed their proper functions, 
il‘ they existed in equal numbers and if they strictly 
paired (all other circumstances being the same), the 
preservation of Ihe males and females would be equally 
important for the existence of the specitis and for the 
character of the offspring. But with most animals, as 
is known to ho the case with the domestic sillc-moth, 
the male can fertilise two or three females ; so that the 
destruction of the males would not be so injurious to 
the species as that of the females. On the other hanr], 
Dr, Wallace believes that with moths the progeny from 
a second or third fertilisation is apt to be weakly, and 
tlierefore would not have so good chance of snryiving. 
When the males exist in mneh greater numbers than the 
females, no doubt many males might be destroyed with 
impunity to the S]>ecies ; but I cannot see that the 
results of ordinary selection for the sake of protection 
would be inlluenced by the sexes existing in miequal 
numbers; for the same proportion of the more con- 
spicuous individuals, whether males or females, would 
probably be destroyed, if indeed the males presented 
a gieater range of yarialion in colour, the result would 
be different ; but we need not here follow out sucdi com- 
plex details. On the whole I cannot perceive that an 
inequality in the numbers of the two sexes would in- 
line nee in any marked manner the effects of ordinary 
selection on the character of the offspring, 

Bern ale Lepidoptera require, as Mr, AVallaco insists. 
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some days to (Jeposit their fertilised^ ova and to search 
for a proper place ; daring this period (w)ulst the hie 
of the male was of uo iurpovtaiiee) the brighter-coloured 
females would be exposed to danger and would be 
liable to be destroyed. The didlei-coloiired females ou 
the other hand wordd survive, uad thus would iii- 
tiueiice, it might be thought, in a marked manner the 
character of the species,— eith(;r of both sexes or ol 
one sex, according to whiclr form of inlmritanco pie- 
vailed. But it must not be forgotten tliat the males 
emei’ire from the cocoon-state some days before the 
femafes, and during this period, wbdst the 
females were safe, the biigbter-colourcd males would be 
exposed to danger ; so that ultimately both sexes would 
probably be exposed during a nearly equal lougt i o 
time to danger, and thci elimination of conspicuous 
colours would not he much more effective in the one 

than the other sex. _ _ , . i 

It is a more important consideration that lemale 
Lepidoptera, as Mr. Wallace remarks, and as is kuowu 
to cverv collector, a]?o generally slower flyers than 
the males. Consequently the latter, if exposed to 
oreater danger from being conspicuously cohnired, 
Linht be able to esiMipe from tlieir enemies, whilst the 
siinlhirly -coloured females would be destroyed ; and thus 
the fem'ales would liave the most influence in modi- 
fvioa- the colour of their progeny. 

There is one other consideration: bright colours, as 
far as sexual selection is concerned, are commonly of 
no service to the females; so that if the latter varied 
in hrifhtness, and the variations were sexually limited 
in theTr transmission, it would depend on mei-e chance 
^vhetller the females had timir bright colours in creased ; 
and this would tend througliout the Order to dimmish 
the number of species witli brightly- coloured females 
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in comparison with tlie species having brightly-coloiiTed 
males. On the other Laiidj as bright colours are sup- 
posed to be highly serviceable to the males in their 
love-struggles j the brighter males (as we shall see 
in the chapter on Birds) although exposed to rather 
greater danger, would on an avtnage procreate a greater 
mimber of offspring than the duller males. In this 
case, if the variations were limited in tboir transmission 
to the male sex, the males alone would be rendered 
more brilliantly coloured; but if the variations were 
not thus limited, the preservation and augmentation of 
such variations would depend on w'hetlier more evil was 
caused to the species by the females being rendered 
conspicuous, than good to tho males by certain indivi- 
duals being successful over their rivals* 

As there can hardly be a doubt that both sexes of 
many butterflies and moths have been rendered dull- 
colonicd for the sake of protection, so it may have 
been with tho females alone of some species in which 
successive variations towards dullness first appeared 
in the female sex and were from tho first limited in 
their transmission to the same sex* If not tlms limited, 
both mx.es W'ould bocomo dulh coloured. We shall 
immediately see, when we treat of mimickry, that 
the females alone of certain butterflies have been ren- 
dered extremely beautiful for the Sirke of protection, 
without any of the successive protective variations 
having boon transfeiued to the male, to whom they 
could not possibly have Leon in the least degree injuri- 
ous, and therefore could not have been eliminated 
through natural selection* Whether in each pai ticiilar 
species, iu which the sexes differ in colour, it is the 
female which has been specially modified for the sake 
of protection ; or whether it is the male which has been 
specially modified for the sake of sexual attraction, the 
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female baying retained her primordial colonriiig only 
slightly changed tliroiigli the agencies betme alluded 
te ; or" whether again both sexes have been modified, 
the female for protection and the male for sexual attrac- 
tion, can only be definitely decided when we know the 
life-history of each species. 

Without distinct eYidenee, I am nnwilling to admit 
that a double process of selection has long been going 
on with a multitude of species, — -the males liaving been 
rendered more brilliant by beating their rivals ; and the 
females more dull-coloured by having esiiaped from their 
enemies. We may take as an instance the common biim- 
stone butterlly (Goueptcryx), which appears early in the 
spring before any other kind. The male of this species 
is of a fat more intense yollow^ tlian the iemale, though 
sho is almost equally conspicuous ; and in this case it 
does not scorn probable that she specially acquired 
her pale tints as a protection, though it is probable 
tliat the male acquired liis bright colours as a sexvml 
attraction. Tlie female of Antit/Xiharis cardamines does 
not possess the beautiful orange tips to her wings with 
winch the male is ornamented ; consequently she closed 
resembles the white bntterllies (h’ieris) so (iomiuou in 
our gardens; but we have no evidence that this resem- 
blance is beneficial. On the contrary, as she resembles 
both sexes of several species of the same genus inhabit- 
iug various quarters of the world, it is more probable 
that she has simply retained to a largo extent her 
primordial eoloiHS, 

VarioRw facts support the conclusion that witli the 
greater miinber of biilliantly-eoloiircd Lopidopteia, it 
is the male which has been modified; the two sexes 
having come to differ from each other, or to resemble 
each other, according to which form ot inheritance has 
prevailed. Inheritance is governed by so many un- 
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kno\Yn laws or coiiditions, iLat tliey seem to ns to Le 
most capricious in tlicir action;^ and \vo can m far 
imdcrstaiid how it is that with elosely"alljed spcxdes the 
sexes of some differ to uii astonisluDg deg^rce, wliilst 
the sexes of otheis are identical in colour. As the 
successive steps in tlio process of Yariatioii are iitices- 
sarily all transmitted through the female, a greater 
or less number of such steps might readily become 
developed in her; and thus we can understand the 
freqTicmt gradations from an extreme difference to no 
(hffiirerice at all between the sexes of the specif s within 
the same group. These cases of gradation are mneh 
too common to favour the supposition that we here see 
females actually undergoing the process of transition 
and losing their brightness fur the sake of pixjtectioii ; 
I'or we have every rea^^on to contdude that at any 
one tini(5 the greater number of species arc in a fixed 
condition. With resperff to the differences between the 
females of the species m the same genus or family, we 
can perceive that they depend, at least in part, on tire 
females partaking of the colours of their respective 
males. This is well illustrated in those gixiups in whicdi 
the males are ornamented to an extraordinary degree ; 
far the females in these groups generally |)artake to a 
certain extent of the splendour of their male partners. 
LastlTj we continually ffiid, as already retnarked, that 
the females of almost all the species in llie same genus, 
or even family, resemble each other much more closely 
in colour than do the males ; and this indicates that 
the males l^ave undergone a grf;ater amouiit of modifi- 
cation than the females. 



*Tlic Variation of Animal and Plumts imder Domobticutit^aj 
vol. iL c:hap. xii. p. 17. 
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Mmiohry . — This principle was first made clear m an 
admirable paper by Mr. Bates, ^ who thus threw a flood 
of light on many obscure problems. It had provionsly 
been” obsen'ed that certain butterflies in S. Amenea 
belonging to quite distinct families, resembled the lleli- 
coniclre so closely in every stripe and shade of colour 
that they could” not be distinguished except by an 
experienced entomologist. As the Hciiconid<L aie 
coloured in their usual maimer, whilst the others depart 
from the usual colouring ul tlio groups to which fhej 
belong, it is clear that the latter are the imitators, mid 
the iieliconidffi the imitated. Mr. Bates further observed 
that the imitating species are comparatively rare, wdiilst 
the imitated swarm in large numbers ; tlie tii'o sets 
living mingled together. From the fact of the Heli- 
conidm being conspicuous and beautiful insects, yet 
so uiimerous in individuals and species, he concluded 
that they must be protected from the attacks of birds 
by some secretion or odour ; and this hypothesis has 
now been confirmed by a considerable body of cmrious 
evidence.® Brora these considerations Mr. Bates in- 
ferred that the hutterflies which imitate the protected 
specic;s had acquired tlicir present marvellously decep- 
tive appeai-anco, through varlatiou and natural seU'ctiou, 
in order to be mistaken for the protected kinds and 
thus to escape bcung devoured. No explanation is 
here attempted of the brilliant colours of the imi- 
tated, but only of the imitating biitterflics. We must 
account for the colours of the former in the same 
general maimer, as in the cases previously discussed in 
this chapter. Since the jmhlication of Mr. Bates’ paper, 
similar and equally striking facts have been observed 



"■i ‘ TTHUsaetn Linn* Boe/ yol. xxiii. I8fi2j p. 495. 
^ l*roc* Ent. Soc*' Deo. iSGGi p. xly* 



1 
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by Mr, Wallace “ in tlio Malayan region, ■ and by 
Mr. Trimeri in South Africa, 

As some "writers'^ have felt much difficultv in under’- 
staiirling bow the first steps in the process of mimickry 
could have been effected tln-ougb natural selection, it 
may be w{dl to remark that the process pi'obably has 
never commenced with forms widely dissimilar in colour. 
But with two species moderately like each other, the 
closest resemblance if beneficial to either form could 
readily be thus gained ; and if the imitated form was 
subsequently and gradually modified tbrougb sexual 
selection or any other mean.s, the imitating Ibrm w(juhl 
be led along the same track, and thus be modified to 
abnost any extent, so that it might ultimately assume 
an appearance or colouring wbolly unlike that of the 
other memb(;rs of the group to which it belonged. As 
extremely slight variations in colour would not in many 
cases suffice to render a spiecies so like another pro- 
tected species as to lead to its preservation, it should 
be remembered that many species of Lepidoptera tiro 
liable to considerable and abrupt variations in colour. 
A few instances have been given in this chapter ; but 
under this point of view Mr. Bates’ original paper on 
niimiokry, as well as Mr. Wallace’s papers, should be 
consulted, 

Bi the foregoing cases both sexes of the imitating 
species resemble the imitated ; but occasionally the 



‘ Transact. Limt, Soc,’ vol. xtty. ISGa, p. 1 ; also ‘ Transact, Ent. 
Soo/ vol. iw (3rd 1867, p. 301. 

See an article entitled, '‘Difficulties oftlie Tiioniy of 

HELtiiral feclectioii,^^ in tlie ' Mcmth/ ISG9. The irriter titraTigely sup- 
poses that J attribute the vi-iriation^ in colour of the Lepidoptem, by 
which certain species belonging to distinct families have come to 
resemble others, to reversion to a. common progenitor ; but there is no 
more I’eason to attribute these vai iations to re version than in tiie case 
of any ordinary variation* 
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fcmalo 0cloL6 mocks a brilliaBtly-colouTod and protoctod 
spccios iTibabitiog tlio same district, Conse(]^iioiitlY tbe 
female diffeTs in colour from her own malej and, which 
is a rare and anomalous circumstance, is the more 
hrightly-coloiired of the two- In all the lew specie^ of 
Ihmidee, in which the female is more coDspicuously 
coloured than the niale, she imitates, as I am infoinied 
By Mr, Wallace, some protected sjiecies inhabiting the 
same region. The female of Diadema anomala is rich 
piirple-browii with almost the wdi ole surface glossed with 
satiny blue, and she closely imitates the Euplo^ct Midci~ 
mus, “one of the commonest butterflies of the East; ’ 
whilst the male is bronzy or oliYC-browu, with only a 
slight blue gloss on the outer parts of the wings*''® 
Eoth sexes of this Diadema and of */)* hoHuci follow 
the same habits of life, so that the differences in colour 
between the sexes cannot be accoimted for by exposure 
to din'erent conditions even if this explanation were 
admissible in other instances/^ 

The aboYe cases of female butterflies wliich are more 
brightly-colonred than the males, shew ns, firstly, that 
variations haYe arisen in a state of nature in the female 
sex, and have been transmitted exclusively, or almost ex- 
clusively, to the same sex ; and, secondly, that this form 
of ioheritance lias not been determined through natural 
selection. For if we assume that the females, before 
they liecarae brightly coloured in imitation ot some pro- 
tected kind, were exposed during each season for a longer 
period to danger than the males ; or if we assume that 



29 W^aliace, “ Notea on EtLstexn ButteitlieSj” * Traiisact. Ent. feoc. 

29 Wall: tec, ill 'Westminster Eeview,^ July, 1S67, p. o7 ; mid in 
‘ Journal of Triivoi and Ny,t. Hist/ vol. i. ISGS, p. 8S. „ . , ^ . 

2f> Sec jemEU-ks hy Messrs, Dates and tValLac-e, in ' IToc. ...oc. 
Nov. 19, iS6G, p. xx.s.ix. 
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they could not escape so swiftly from their enemies, 
w^e can understand how they alone might originally 
ha¥0 acquired through natural selection and sexually- 
liniittxl inheritance their present protective colours. 
Blit ex(^ept on the principle of these yariations having 
been transmitted exclusively to the female oilspring, 
we cannot understand why tlie males should have re- 
iDainod didl-coloured ; for it would surely not have 
been in any way injurious to each individual male to 
have partaken by inheritauce of the protective eoloiirs 
of the female, and thus to have had a better chance 
of escaping destnictiom In a group in which brilliaut 
colours are so common as with butterflies, it cannot be 
supposed that the males have been kept dull- coloured 
through sexual selection by the females rejecting the 
individuals wdiich were rendered as beautiful as them- 
selves, AVe may, therefore, conclude that in tln.'se cases 
inlierihmce by one sex is not due to the modification 
through natural selection of a tendency to equal inherit^ 
a lice by both sexes. 

It may be well here to give an analogous in 
another Order, of characters acquired only by tlie female, 
though not in the haist injurious, as far as ^ve can judge, 
to t ! t e m al e . Am o n gst the P h asm i d m, o r spe ctre-insects, 
Mr. Wallace states tliat ''it is often the females ah>tie 
that so stri kiugiy resemble heaves, while the males show 
“only a iiide approximation^' Now, whatever may be 
the liabits of tlieso insects, it is highly improbable that 
it could be disiidvantageoiis to the males to escape de- 
tection b)^resenibling leaves,^^ Hence ^vo may conclude 

Mr, 'Wo.llaee in ' Wo&tminster Ueview/ July, LSfiT, p. 11 and 
?t7. Tilt} male of no buttcrUy, Mr. Wallnce i^Uorma me, is kiiov^m to 
diiibr in colour, as a protection^ from tho female ; and ho asks me how 
I can exfdaiii Ihia iket on the piimrijile that ouo sox alono lias varied 
and lias transmitted ;ts variations exclusively to the same wliJicnit 
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tliat the females alone in tliis latter as in the previaiis 
cases oi-igiiiaily Yaried in certain characters ; these cha- 
racters having been preserved and augmented through 
ordinary selection for the sake of protection and from 
the iirst transmitted to the female offspring alone, 

B rigid Colour B of C<^^<3r;>^7Zars,”W]iilst relleeting on 
the beauty of many butterflies^ it occurred to me that 
stnne cateiy>illars were splendidly colourel^ and as 
sexual selection could not jiossibly have here aeted^ 
it appeared rash to attribute the beauty of the mature 
insect to tliis agenc^j uidess the brig Sit colours of their 
lai vm could be in some manner explained. In the first 
place it may be observed that the colours of caterpillars 
do iiot stand in any close correlation with tliosc of the 
mature insect, SecondiVj tlieir bright colours do not 



tlic Bid. of ecdcction to cliedr tlio variitlEons being iolierited by tbe 
other sex. No doiilit if it eon hi be sliewii Ihiit the fema.lefi of very 
many epeedeis litnl been rendered beautiful througli protective miinickry, 
but that this has never oeeurred \^dth tlie mahji?, it would be a serious 
dihicnlty. But the numhei of eases as yet knowu Iiardly auiliee^ for a 
hiir jiulgmeut. We eaii see that the males, from having the power of 
hying more swiftly, and tlius esoaping danger, would not be so likely 
a .3 the femalfH to have had Iheir colonrs modified for the sake of proteo 
tbn ; bnt this would not in the least have interfered with their reeciving 
proteetive c(dours through inheritanee t'rom the foiijalcs. Jnthe second 
plaoejt is proljaljle that sexual selectiou woukl aeUniily tend to prevent 
a beautiful mule from becomiTig obseiirehbr tlie less bndliant imiividuaJs 
would be less ettmetiye to the fenniles. iSupposing that tlie beauty of 
the male of any species had been imikidy aequired through sexual 
selection, yet if this beauty likewise served as a protectLon, the acquisi* 
tLon wonld have bL-eii aided by nntnral SEdeetion, But it w-ou3d be 
quite beyorsfl mu- ]^owor to ilistinguish between the two pi'peesaes of 
sexual and ordinary selectiorj. Hence it is not likely that we stmiEld 
be aide to addnoe cases of the males having been rendered brilliaiit. 
exclusively through protective mimi^ikry, tliou^h this is comparatively 
easy with the fVmales, W'liich Itave rarely or never heeii rendered beaii- 
tifsib as lar as we can jud^^e, for the sake of sexual attraction, although 
they have often received beauty through inhoriliince from their male 
parents. 
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serve in any ordinary manner as a protection. As an 
instance of tliiSj Mr. Bates informs me that the most 
conspicuous caterpillar vyiiich he ever beheld (that of a 
Sphinx) lived on the large green leaves of a tree on the 
open llanos of South America ; it was about four inches 
in length, transversely faanded witli hlack and yellow, 
and with its head, legs^ and tail ot a brigh t red. Hence 
it eaiight the eye of any man who passed by at the 
distance of many yards, and no doubt of every passing 
bird, 

I then applied to Mr. Wallace, who has an innate 
genius for solving difficulties* After some consideration 
he replied : “ Most caterpillars require protection, as 
may he inferred from some kinds being furnished 
with spines or iriitaliog iniirs, and from many being 
coloured green like the leaves on which they feed, 
or cuiiousiy like the twigs of the trees on which they 
live*^" I may add as another instance of protection, 
that there is a caterpillar of a moth, as I am informed 
by Mr, J* Mansel Wealc, which lives on the mimosas in 
South Africa, and fabricates fur itself a case, quite im- 
distingnisbablc fr'om the siuTounding tborns, h rom 
such considerations Mr. Wallace thought it probable 
that conspicuously-coloured caterpillars were proteettid 
by having a nauseous taste ; but as their skin is ex- 
tremely tender, and as their intestines readily protrude 
from a wound, a slight peck from the beak ot a bird 
would ho as fatal to tlicm as if they had been devoured. 
Hence, as Mr, Wallace remarks, “ distastefulness alone 
would he insuificient to protect a caterpillar unless 
some out^vard sign indicated to its would-be destroyer 
that its prey was a disgusting morseh” Under these 
circumstances it would be highly advantageous to a 
caterpillar to be instantaneously and certainly recog- 
nised as unpalatable by all birds and other animals. 
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T\nm the most gaudy eoloinK would be serviceable, and 
might have been gained by yariation and the siiryiva] 
of the most easily-recognised individuals. 

This hypothesis appears at iirst sight very bold ; bat 
when it was brought before tlie Entomological Society ^ 
it was supported by various statements ; and Mr, J, 
Jenner AYeir, who Iceepvs a large number of birds in an 
aviary, has made, as he informs me, numerous trials, 
and hiids no exception to the ride, that all caterpillars 
of nocturnal ^md retiring liabits with smooth skins, 
all of a green colour, and all which imitate twigs, are 
greedily devoured by his birds. The hairy and spinose 
kinds are invariably rejected, as were four conspicuously- 
coloured specie's. When the birds rejected a caterpillar, 
they plainly shewed, by shaking their heads and cleans- 
ing their bc^aks, that they were disgusted by the taste,^”* 
Three conspicuous kinds of caterpillars and moths were 
also given by Mr, A. Butler to some lizards and frogs, 
tmd were rejected ; though other lands were eagerly 
eaten, Tlius the probable truth of Mr* AAhdlace s view 
is conftTmed, namely, that cert^iin caterpillars have been 
made conspiciions lor tlieir own good, so as to be easily 
recognised by their enemies, on nearly the same prin- 
ciple that certain poisons ai‘e coloured by dniggists for 
the good of man. This view will, it is probahlo, be 
hereafter extended to many animals, \vhi(E are coloured 
in a conspicuous manner. 

and (Jomluding Remarks on Imecis.— 
Looking back to the several Orders, we have seen that 
the sexes often differ in various characters, the meaning 



*Ptoc. Ikitomolog, EogJ 3rd, 186G, p, slv., qtuI 3Iarcli 4th, 
1SG7, p. Ixxx. 

^ See J\tr. J, Jeimer W^clr^e papor on insects and iiiseetivoToiia bird^, 
in ‘ Tmisact. Eut. Soer 18G9, p. 21 ; a-lao Mr. Butler^s iJaper, ibid p. 27. 
VOL, L E 
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of whicli is not understood. The sexeSj alsOj often difier 
in their organs of sense or locomotion j. so that the males 
may quickly discover or reach the females, and still 
oftener in the males possessing diversified contrivances 
for retaining the females when found. But we are not 
here much concerned with sexual differences of these 
kinds. 

In almost all the Orders, the males of some species, 
even of weak and delicate kinds, are known to he liighly 
pugnacious ; and some few are furnished witli special 
weapons for lighting with their rivals. Bat the law of 
Ijattle does not prevail nearly so widely with insects as 
with the higher animals. Hence prohably it is that the 
mak^s have not often been rendered larger and stronger 
than tlie females. On the contrary the 3^ are usually 
smaller, in order that they may ho dcvelop^^d within a 
shorter time, so as to he ready in large numbers for the 
{^mergence of the females; 

In two families of the Homoptera the males alone 
possess, in an efficient state, organs wdrich may be called 
vocal ; and in three families of the Orthoptera tlie males 
alone possess stridulating organs. In both cases these 
organs are incessantly used during the breeding-season, 
not only for tmlling the females, but for charming or 
exciting them in rivalry ^vith other males. Mo one 
who admits the agency of natural selection, will <lispute 
that these musical instruments have been acquired 
through sexual selection. In four other Orders the 
members of one sex, or more commonly of both sexes, 
are provided with organs for producing various sounds, 
wliich ajjpareutly serve merely as caUmotos. Bven 
wffien both sexes are thus provided, the individuals 
which were able to make tlie loudest or mt)st continuous 
noise would gain partners before those which were loss 
noisy, so that their organs have probaldy been gained 
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through sexual selectiou. It is instmtive to reilect 
on the ivouclerful diversity of the means for producing 
sound, possessed by the males alone or by both sexes 
in no less than six Orders, and which were possessed 
by at least one insect at an extremely remote geolo- 
gical epoch We thus learn how effectual sexual selec- 
tion has been in leading to modifications of structure, 
which sometimes, as with the Horaoptera, are of an im- 
portant nature. 

From the reasons assigned in the last chapter, it is 
probable that the grc&t horns of the males of many 
lamellicxun, and some other beetles, have been ac- 
quired as ornaments. So perhaps it may ho with cer- 
tain other peculiarities confined to the male sex. Fronr 
the small size of insects, we are apt to nndeiwaiue their 
^.pp0^,i’}xnce. II we could imagine a male t^halcosonia 
(fig. 15 ) with its polished, bronzed coat ol mail, and 
vast complex horns, magnified to the size of a horse or 
even of a dog, it would he one of the most imposing 
animals in the world. 

The colouring of insects is a complex and obscure 
subject. When the male differs slightly from the female, 
and neither are brilliantly coloured, it is probable that 
the two sexes have varied in a slightly different manner, 
with the variations transmitted to the; same sex, without 
any benefit having been thus dei'iv<jd or evil suffered. 
When the male is brilliantly coloured and differs con- 
spicuously from tbe female, as with some dragon-flies 
and many butterflies, it is probable that he alone has 
been raoiiified, and that be owes his colours to sexual 
selection; wdiilst the female has retained a primordial 
or very ancient type of colouring, slightly modified by 
the agencies before explained, and has tlierefore not 
been lendered obscure, at least in most cases, for tbe 
sake of protection. But the female alone has some- 
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times been coloured brilliantly so as to imitate other 
protected species inbabitiug the same district, ^VheTl 
the sexes resemble each other and both arc obscurely 
coloured, there is no doubt that they haye hoeu iu a 
multitude of eases coloured for the sake of protection. 
So it is in some instances wheii both are brightly 
coloured, causing them to resemble surrounding objects 
such as flowers, or other protected species, or indirectly 
by giving notice to their enemies that they are of an 
unpalatable nature. In many other eases in which the 
sexes rosembie each other and are brilliimtly coloured, 
especially when the colours are arranged for display, we 
may conclude that they have been gained by the male 
sex as ail attraction, and have been transferred to both 
sexes. We are more especially led to this conclusion 
wdiencver the same type of coloration prevails through- 
out a group, and we find that the males of some speches 
differ widely in colour from the females, wliilst both 
sexes of other species are quite alike, with intermediate 
gradations connecting these extreme states. 

In the same manner as bright colours have often 
been partially transferred from the males to the females, 
so it has been with the extraordinary horns of many 
lamcllicorn and some other beetles. So, again, the 
vocal or instrumental organs proper to tlio males of 
the Horn op ter a and Orthoptera have generally been 
transferred iu a rudimentary, or even in a nearly perfect 
condition to the females ; yet not sufficiently perfect to 
he used for producing sound. It is also an interesting 
fact, as bearing on sexmil selection, that the stridulating 
organs of certain male Orthoptera are not fully deve- 
loped until the last moult ; and that the colours of cer- 
tain male dragoii-fiies are not fully developed until 
some little time after their emergence from tlie pupal 
state, and when they are reaily to breed. 
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Sexual seleetiou implies that the more attract! vo 
individuals are preferred hj the opposite sex ; arid as 
with insects, when the sexes differ, it is the mah^ which, 
with rare exceptions, is the most ornamented and 
departs most from the type to which the sj>ecies 
belongs; — and as it is the male which searches eagerly 
for the female, we must suppose that the females hahit- 
ually or occasionally prefer tlie more heaiitifiil males, 
and that these have thus acquired their beauty* That 
the females in most or all the orders would have the 
power of rejecting any particular male, is probable 
from tile many singular contrivances possessed by the 
males, such as great jaws, adhesive cushions, spines, 
elongated legs, for seizing the female ; for these 
(joutrivances shew tliat tliore is some difficulty in the 
act. In the ease of unions bet^^ een distinct species, 
of which many instances have been recorded, the 
female must have been a consenting party. Judging 
fiom what we know of the perceptive po\\ers and 
affections of various insects, th^iro is no antecedent im- 
probability in sexual selection having come largely into 
action ; but v o have as yet no direct evidence on this 
head, and some facts arc opposed to the belief. Never- 
theless, when we sec many males pursuing the same 
female, we can hardly believe that the pairing is left to 
blind chance—that the female exerts no choice, and 
is not infiiienccd by the gorgeous colours or other 
ornaments, with which the male alone is decorated. 

If we admit that the females of the Homoptera and 
Orthoptera appreciate the musical tones emitted by their 
male partners, and that the various instruments ibr this 
purpose have been periected through sexual selection, 
there is little improbability in the females of other 
insects appreciating beauty in form or colour, and con- 
seqiicntly in such characters having been thus gained 
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by the males. But from tlie circumstance of colour 
being so y'ariablej and from its haying been so often 
modifted for the sake of proteetioiij it is extremely 
cliffieult to decide in how iargo a proportion of castes 
sexual selection has eome into play. This is more 
especially difficult in those Orders, such as tho Ortliop- 
tera^ Hymenoptera, and Coleoptera, in Avhicli the two 
sexes rarely diifer mneh in colour ; for we are thus cut 
off from our best evidence of some relation between tlie 
repi'oduction of the species and (.colour. With the 
Coleopteraj howeverj as before remarkedj it is in the 
great laincllicorn group, placed by some authors at 
the head of the Order, and in which wo sometimes 
see a mutual attachment between the sexes, that wo 
find the males of some species possessing weaj^ons for 
sexual strife, others fuiTiisbed wuth w^onderful horns, 
many with stridulating organs, and others ornamcDted 
with splendid metallic tints. Hence it seems probable 
that all these ebaraeters have been gained through 
the same means, namely sexual selection, 

Wlicii ive treat of Birds, we shall see that they pre- 
sent in their secondary sexual characters the closest 
analogy with insects. Thus, many male birds arc 
highly pugnacious, and some arc furnished with special 
weapons for figliting with their rivals. They possess 
organs which are used during the breeding-season for 
producing vocal and instrumental music* They are 
frctjueutl}^ ornanieiited with combs, horns, wattles and 
plumes of tbo most diversified kinds, aud are decorated 
with hcautiiiil colours, all evidently for the sake of dis- 
pla3^ We shall find that, as with insects, both sexes, 
in certain groups, are apially beautiful, and ar e equally 
provided with ornaments w^bich are nsiially confined to 
the male sex. In other groups both sexes are equally 
plain- coloured and im ornamented* Ijastly, in some few 
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anomalous caseSj tlie females are more beaiitifal than 
the males. We shall often find, in the same group of 
birds, every gradation from no difference between the 
sexes, to an extreme differebee. In the hitter case ive 
shall see that the females, like female insects, often 
possess more or less plain traces of the characters which 
properly belong to the males. The analogy, indeed, in 
all these respects between birds and insects, is curiously 
close. Wiiatever explanation applies to tiie one class 
probably applies to the other ; and this explanation, as 
wo shall hereafter attempt to shew, is almost certainly 
sexual seletition. 



END OF YOL. T. 
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Plans. 94. 

HANDBOOK — SOUTH ITALY, Two Sichjes, Naples, P 0 MPE 14 

IlKjT;cuLANF.irjr, VKSirv'TUH, Abicu^kt, &C. With Map. 19s. 

HANDBOOK — SICILY, Palermo, Messina, Catania, Syracuse, 

Etoa, and the Kuihs of the TE&iFr.Ei Wilh Map. 12a. 

HANDBOOK — E GYPT, The Nile, Atjlxandria, Cairo, 

TflEBES, AFTD THE OtERLATTD EoUTE TO InDIA. With Msp. 15fi. 

HANDBOOK — GREECE, The Ioman Islands, Athens, 

Albania, TME saiiLT, ajsd Macedonia, "VYUliMap. 

HANDBOOK — Constant’ eftople, The Bosphoiu s, Dardaxeldes, 
Brijusa, and Plain of T£0Y, niLli Gcnei'tii Hints’ for TravelkTri in ■]'’urkev, 
&C* With Map 
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HANDBOOK — DENTMAEK, Nokwat^ Swedex* and IciaAKD, 

With Map and P[ans, 

HANDBOOK — ■ BUSSTAj St. I’etehsuurg, AtostJOWt &c. 

With Map. 15B. 

HANDBOOK— INDIA, Eomhat akd MAi>RAa. Witli Mfip. 2 toIs. 

12a. each. 

HANDBOOK — HOLY LAND, Sykia, Palestine, Stnat, Bdoji, 

AKD THE SSMAK DiiftEirre. With Map. a volij. 



KNAPSACK GUIDES FOR TRAVELLERS. 
KNAPSACK GUIDE TO SWITZERLAND, With Plans, 5s. 
KNAl^SACK GUIDE TO NOEWAT. With Hap, 6s. 
KNAPSACK GUIDE TO ITALY, With Plans. 6^. 
KNAPSACK GUIDE TO THE TYROL. With Plans, 



ENGLAND AND WALES. 



HANDBOOK LONDON AS IT IS- With Map am] PLtiis, 

3£. 

HANDBOOK — ESSEX, CAMBRIDGE, SUFFOLK, AND 

^jOKl''OLK— C heoesfok-D, Colchestui;, Maj.tm,>s:, Caukkidge, Ki.v, 

MAilHE'r, BCJiS, Ip.SWICHj WoDUllRITKJEj, !''!ELT?E&T0WE, I..0WE^'J OrT, KtJRlWCH 

YARMoimr, CEOJfER, &u. Wiih Maps and Pians. 

HANDBOOK — KENT AND SUSSEX - CANTEimET, Dover, 

liAUfSGA.TE, EoarejKTEE, CHATHAM^ ClUCirESTEE, WOJtTinXG, Kas- 

TEs'tiS* LEWEja, Ahukpkl. With Map. 

HANDBOOK — SURREY AND HAX^TS— Kts^gston, Croydon, 

EaUGATiL, CDlLljyORl>, IlOaKlES, BO^^TTTLL. WlNCHEKl'Ei:, &JUTHAailTOw/PoiiTiS- 

liOTTTiT, A^^> The Iele of Wight. With Map. n>s. 

HANDBOOK — BERKS, BUCKS, AND OXON ^ — Windsor, 

jCTtJV, ErADEKG, AYI.F.5]0UIjr, HEifLJETj OSl'tlKHj AKD THE XHAMFJi Witli 
Map. Ij!. si. 

HANDBOOK — WILTS, DORSET, AND SOMERSET — 

Saushcev, CiTfrriiiNiTAX, Wftmodth, SiJEEaoitKK, Who.s^ Bath, Eaiisnii.. 
TAUKrut; Sec. IViLh Map. 10^, 

HANDBOOK — DE\^ ON AND C O E N W A L L -Exeter, 

Il.l'KAtX3MUKj LcK’niK* SiDMttL-TTI, IJA’W'LTSH, TETOKMOUTH, PLYMOUTiT, UeVLi.v- 
roiiT, ToJiQ.UAT, LACNCFS^fON, Pehzajscie. FAi^MoUTJr. The Lizard, Lakd's 
Exp, fee. With Map. lOj. 
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HANDBOOK ^GLOUCESTER, HEREFORD, AND 
WOKOliS I’KIt— -CiKiiTfCRaa'KR, CnujLrENHAtf, Sthoud, TicT^-irEgEUfiV T.ko- 
Koes. Malvees, Kii>deemi.sj^ek, Dudlilf, Beomsghuvjl LVesham. 
Map. 6ii, 

HANDBOOK NORTH WALES — - Bangor, Oarnabyo:^, 

BEAUlfAliLH, Snottuon. CosivAi-* &c. ^^ith M^ip. fis, 6dL 

“ SOUTTT WALES ~ Monmouth. CabmartheNj 

L ENliY. bwAHflEA, AND THK Wyf., &c, With Map. *!S. 

HANDBOOK — DERRY, NOTTS, LEICESTER, AND 

STAFFORD ^Matmck. Bakpj’v^hll, Chatswohtei, Tkk 1»eak, T^uxt-in 
I lARifWicic Dove Dale, AaHisoaxE. SouritwELL, MAKSFJiiLD, 

BDHTO}!', m:r.VOTI!, MEI.Tr in MOAVHRAT, WOLVJLEUIAlll'TCtN, L JTCK FI !■ LD. 
Walsall, Tamwoftit. WTth Map. Ji, 



HANDBOOK — SlIROrSHIEE. CHESHIRE, AND LANCA- 

SHlTtE— .‘iHKFWSnrKY. LUDI^OTY. BRllXJNOTiTH. OawnSTKV, CnitSTFR Ckjtwe 

ALDERLElf* FhoCKFOHT, BiRKEKHKAD, WakKTNOTON, BiTNY, MaXXIITFAT F:k’ 
LlVEllPf OL, BUftXLEl, CLlrTTIStU/li, BOLTOX, BLACKUtiaN, WiCJA-r PRF^DJn' 

JiocnDALE, Dancasyki;, SouTEPoar. Blackpool, &c. With Map. im. 

HANDBOOK — YORKSHIRE - Donuaster, Huul, Selby 

BlrlYRRLET, ^JUlTOTtOUftH, W'hTTEY, HATinOCATE. BirON. LefIIS. WAKEFrFr.D 

JiRAmTOiiiD, Halifax, lIuDURtariELD, Sheffield. ^Vltb Mapi. 12a. ' 

HANDBOOK — DUE HAM AND NOETHUMBEELAIH) — 

Newcastle, Dablikctoh; Bishop Ai:cki.amj. Stockton, Hartlkixkil Sck^ 
uiuiLAND, Shield^ Bee^'jck, TrsTmoLTii, Alnvi'ick. With Map. 9 ?’ 

HANDBOOK — WESTMORLAND AND CUMBERLAND — 

Lancastee, FtrijNEBS Abket* AMPLEamE. Kendai^ W^oetimeiie (Xjnistyjn 
Keswick, (jBASiiiLiLB, CAELiflLii* DicKEiiHtyiiTiT, Pehsith, Appleby. With 



Muehat's Mat of tee Lake DisTBiCfr, 3s. Gd, 
HANDBOOK — SCOTLAND — FpiNEURaH, Mixeose, Kelso 

Glasc.oav; DcKFurEs, Ayb. STiiiLiNG. Akhan, The Cltdr, Oban. Invehaiiv 
1>XJH Tjf>jrOND, [AJCH K ATKIN K AN[> 'i'ROSACHa, CaLEDOSIAN GaNAL, TnVEII- 
KFSS. PpRtH* DirNDEE. AbKHDERN. UbtAEKA]!, SKIK, CA3THXESS, itOsS, AND 

SuTiiEiELAigD, With Mapa and Plans. 9^. 

HANDBOOK — IRELAND — Dublin, Belfast, Donfx^al, Gai^ 

Limeeice, Watbepond, IDllaeney, Mcnetee. 

With Map. 13^. 



JOHN MURRAY, 50a, ALBEMARLE STREET. 



LUNlM.NfJ rJIESTKP ItY "WILLIAM <lT.OWKfl AND SONS, HTA^IFOIiD &TEFET. 

AND CFAKING UROaS, * 
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